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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


NOTICES. 


The Institution as a body is not responsible for the statements or 
opinions expressed in any of its publications. 

The entire contents of the Journal are covered 

Copyright. by general copyright, and official permission 

is necessary for reprinting long abstracts; but editors may use 

not more than three pages of any paper, provided that credit is 

given as reproduced from the Journal of The Institution of 
Petroleum Technologists or advance-proofs thereof. 


— The Journal appears in four parts per sessional 
Jeurael. volume, viz. in December, February, April 
and June. A brochure describing the origin, 
progress and purposes of the Institution, and comprising also the 
Memorandum and Articles of Association, the By-Laws and 
Regulations of the Institution, the Library Catalogue to date 
(with subject index), and the List of Members, was published in 
September, 1915, to be followed annually by revisions of the 
Library Catalogue and List of Members. 

Members of all classes are entitled to receive these publications 
free: for additional copies of the Journal they will be charged at 
the price of five shillings per part, and of the brochures at the 
prices stated on the wrappers, varying in proportion to bulk. 


It is particularly requested that members 

of notify immediately of any 

ress. 
change of address; and members are also 

requested to advise the Parcel-Post Department as well as the 
Letter Office, of any temporary change of address, as, unless this 
is done, parcel-post packets will not be re-addressed ; but will 
be returned to the offices of the Institution in London, thus 
incurring further expense for postage. 
Papers should be written in the third person, 
and the copy should be carefully corrected by 
the author before it is presented. 

All drawings, diagrams or other illustrations should be sent in 
a fit state for direct photographic reproduction. 

All quotations, technical terms, and localisms should be indi- 
cated by means of inverted commas. 

Foreign weights, measures, and costs should be given whenever 
possible ; and also their English equivalents. 


To Authors 
of Papers. 
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PRELIMINARY. 


It is suggested that authors append as complete a bibliography 
of the subject treated as may be possible. 

All papers and notes submitted to the Institution are supposed 
to be original communications unless distinctly stated to be other- 
wise, in which case the exact reference to the previous publication 
should be given. 

Communications upon papers read at meetings, notices of 

personal movements, or other matter for which publication is 
desired in the next issue of the Journal, should be in the hands 
of the Editor on or before the last day of January, March, May 
or November as the case may be. Subsequent delivery may be 
too late for insertion. 
In the full catalogue of the Library, published 
in our brochure of September, are included 
the titles of such papers in journals received 
as bear upon any subject within the purview of the Institution. 
Such titles are not included in the intermediate lists given in our 
several parts, where, as below, the journals received are acknow- 
ledged in single entries. 

The attention of such of our members as are authors is directed 
to the absence of their works from the Library, (with some 
exceptions), and weshall be particularly thankful forgifts of treatises 
on special branches of technology, and for separate copies of papers 
contributed to other Institutions and to journals, either in past 
or future. 


ADDITIONS TO THE LIBRARY. 


AMERICAN ACADEMY OF ARTS AND SCIENCES, PROCEEDINGS, Vol. liii, 
pt. 3. 1918. 

AMERICAN CHEMICAL Society. THE JOURNAL OF INDUSTRIAL AND 
ENGINEERING CuEmistRyY, vol. ix, pt. 12; vol. x, pt. 1. 1917, 


1918. By Exchange. 
Casster’s ENGINEERING Monta ty, vol. lii, no. 6; vol. liii, nos. 1, 2. 
1917, 1918. From Arthur W. Eastlake. 


Gas anp O11 Power, vol. xiii, nos. 146-149. 1917, 1918. 

Society or GLascow, TRANSACTIONS, vol. xvi, pt. 1. 
1917. 

Horner, G. W. F. Some Notes on the Lubrication of Air Com- 
pressors. Diesel Engine Users’ Assoc. Pp.4. fo, London, 1917. 

Institute, BULLETIN, vol. xv, no. 8. 1917. 

INstITUTION oF MINING AND METALLURGY, BULLETIN, nos. 159, 
160. 1917, 1918. 
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InstiTruTION oF Mintinc Enoineers, TRANSACTIONS, vol. liii, 
pt. 5; vol. liv, pts. 1, 2. 1917, 1918. 

—— List of Members, 1916, 1917. By Exchange. 

InsTITUTION OF PETROLEUM TECHNOLOGISTS, JOURNAL, Vol. iv, 
no. 13. 1917. 

: its Origin, Progress and Purposes. Including its History, 
Library Catalogue, and List of Members. Pp. 94. 8vo, London, 
1917. Native Production. 

Junior INSTITUTION OF ENGINEERS, JOURNAL AND RECORD OF 
TRANSACTIONS, vol. xxvii, Ros. 8-5. 1917, 1918. 

KAHNCRETE ENGINEERING, Vol. iv, nos. 22, 23. 1917, 1918. 

Marine ENGINEER AND NAvAL Arcuirect, vol. xl, pts. 5-7. 1917. 

By Exchange. 

Newspaper Press Directory. 73rd annual issue. Svo, London, 
1918. Purchased. 

Om vol. xiii, no. 12; vol. xiv, no.1. 1917, 1918. 

Om anv Cotour JourNnaAL, vol. 1, nos. 998-1010. 1917, 
1918. By Exchange. 
Ross, V. Petroleum in Canada. Pp. 109. 8vo, Toronto, 1917. 

From the Imperial Oil Co., Ltd. 

Royat Society ror THE ENCOURAGEMENT OF ARTS, MANu- 
FACTURES AND COMMERCE, JOURNAL, Vol. Ixiv, nos. 83372-3391; 
vol. Ixv, nos. 3393-3405. 1917, 1918. By Exchange. 

Screntiric Societies. Official Yearbook of the Scientific and 
Learned Societies of Great Britain and Ireland. 34th annual 
issue. 8vo, London, 1917. Purchased. 

Suerrarp, T. Bibliography: Papers and Records relating to the 
Geology and Paleontology of the North of England (Yorkshire 
excepted), published during 1916. The Naturalist, 1917, pp. 106- 
109, 171-175. From the author. (Exce.) 

MaGazing, nos. 4-5. 1917. 

From the Sinclair Refining Co. 

Socittt pe INDUSTRIELLE DE France. CHIMIE ET 
Inpustrig, Dec. 1917. From the Society. 

Society or CuemicaL INpustry, JouRNAL, vol. xxxvi, nos. 22- 
24; vol. xxxvii, nos. 1-3. 1917, 1918. 

—— List of Members, 1917. 

Unitep States Patent Orrice, OrriciaL vols. 244, 245. 
1917, 1918. 

Wison, J. V. The Lubrication of Air-Compressors and Diesel 
Engines. Diesel Engine Users’ Assoc. Pp.4. fo, London,1917. 

YorxksHireE Naturauists’ Union, Tue Naturauist, no. 731. 
Dee. 1917. By Exchange. 


PRELIMINARY. Vii 
The following series of books, pamphlets and excerpts has been 
presented by Sir Boverron Repwoop. 

Ape, F. A. The Flashing Test for Petroleum. Journ. Soc. 


Chem. Ind., vol. i, pp. 471-478. 1882. (Exc.) 
—— Accidental Explosions produced by Non-explosive Liquids. 
Proc. Roy. Inst., vol. xi, pp. 218-242. 1885. (Exc.) 


—— Address. Journ. Soc. Arts, vol. xxxiv, pp. 6-82. 1885. (Exc.) 
—— See also InstiTuTE oF CHEMISTRY, 1881, 1882. 

Ase., F. A., and B. Repwoop. Suggestions in Reference to the 
Construction and Use of Mineral Oil Lamps. Leaflet. n.d. 
A1stnMANN, 8S. Ueber die Verharzungsfihigkeit und den soge- 

nannten Harzgehalt der Mineraléle. Polyt. Journ., bd. cexciv, 


pp. 65-68. 1894. (Exc.) 
—— Ueber die Flammpunktsbestimmung der Mineralschmierdle. 
Ibid., pp. 68-70. 1894. (Exce.) 


Atsprecnut, M. Ueber die Lieferungsbedingungen fir Mineral- 
schmierdle bei den kénigl. preussischen Staatseisenbahnen. Ann. 
Gewerbe Bauwesen, bd. xxx, pp. 234-237. 1892. (Exc.) 

Auten, A. H. Further Notes on the Methods of Examining and 
Chemistry of Fixed Oils. Journ. Soc. Chem. Ind., vol. v, pp. 
65-72. 1886. (Exe.) 

American Cuemicar Society. Constitution and By-laws. Pp. 
382. 32mo,n.p. 1893. 

Ancenot, C. Legons sur le Pétrole et ses Dérivés données 4 
l'Institut Supérieur de Commerce. Pp.51. 8vo, Antwerp, 1885. 

—— Analyse du Pétroleum Russe de Nobel] Fréres. Pp.11. 8vo, 
Antwerp, 1885. 

pI AGRICOLTURA, RELAZIONE suL SERVIZIO MINERARIO 
nel 1890. S8vo, Florence, 1892. 

Anspett, G., and J. Dewar. On the Gaseous Constituents of 
Meteorites. Proc. Roy. Soc., vol. xl, pp. 549-559. 1886. (Exc.) 

Arcusutt, L. On Some Points in the Analysis of Oils. Journ. 
Soc. Chem. Ind., vol. v, pp. 303-312. 1886. (Exc.) 

Asuspurner, C. A. The Bradford Oi] District of Pennsylvania. 
Trans. Amer. Inst. Min. Eng., vol. ii, pp. 316-328, pl. vii. 1879. 


(Exc.) 
—— On the Constitution of the Bradford Oil Sand. Proc. Amer. 
Phil. Soc., vol. xviii, pp. 419-422. 1880. (Exe.) 


The Product and Exhaustion of the Oil Regions of Pennsyl- 
vania and New York. Trans. Amer. Inst. Min. Eng., vol. xiv, 
pp. 419-428, 2 pls. 1886. (Exe.) 

—— The Geology of Natural Gas in Pennsylvania and New York. 

Ibid., pp. 428-438, map. 1886. (Exe.) 
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AsHBuRNER, C.A. The Geologic Distribution of Natural Gas in the 

United States. Ibid., vol. xv, pp. 505-542, 2 pls. and map. 1887. 
(Exc.) 

Battantynge, H. The Effect of Exposure under Certain Condi- 
tions upon some Constants of Oils. Journ. Soc. Chem. Ind., 
vol. x, pp. 29-83. 1891. (Exe.) 

Bannister, L. Something about Natural Gas ; its Origin, Extent, 
and Development. Pp. 40. 8vo, New York, 1886. 

Bertsy, G. On a New Form of Gas Thermometer. Journ. Soc. 
Chem. Ind., vol. iv, pp. 40-44. 1885. (Exe.) 

Bett, J. See Institute or Cuemistry, 1889. 

Bett, R. The Petroleum Field of Ontario. Trans. R. Soc. Canada, 
vol. v, sect. 4, pp. 101-118. 1887. (Exce.) 

Buus, A. Fifth Report of the Bureau of Mines [Ontario]. 8vo, 
Ottawa, 1896. 
(Natural Gas and Petroleum, pp. 21-29, 283, 284.) 

Botton, H. C. A Catalogue of Chemical Periodicals. Ann. 
New York Acad. Sci., 1885. (Exc.) 

Boutton, 8. B. On the Antiseptic Treatment of Timber. Proe. 
Inst. Civ. Eng., vol. Ixxviii, pp. 97-211, pls. 6, 7. 1884. 


(Exe.) 

Borp, R. N. Petroleum Fields of Europe. Trans. Civ. Mech. 
Eng. Soc., 1884-5, pp. 44-50. (Exe.) 
Boring for Petroleum in Galicia, Austria. Ibid., 1888-9, 

pp. 36-44. (Exc.) 
—— The past, present and future uses of Petroleum. Ibid., 
1890-1, pp. 1-9. (Exc.) 
—— Collieries and Colliery Engineering. Papers Soe. Eng. 
1893, pp. 169-200. (Exe.) 
—— A Deep Boring near Freistadt, Austria. Ibid. 1894, pp. 
119-142, 2 pls. (Exce.) 


Brown, F. D. The Comparative Value of different Methods of 
Fractional Distillation. Journ. Chem. Soc., vol. xxxvii, pp. 49- 
60. 1880. (Exe.) 

Brown, H. Y.L. A Record of the Mines of South Australia. 8vo, 
Adelaide, 1890. 

(Lignite and coorongite, pp. 126-128.) 

Brown, J.C. Supposed Eruption of a Mud Volcano in the Straits 
of Cheduba, Arakan Coast (Burma). Ree. Geol. Surv. Ind., vol. 
xlii, pp. 54-56. 1912. (Exe.) 

—— Eruption of a submarine Mud Volcano off Sandoway, 
Arakan Coast, Burma. JIbid., p. 278, pl. xliii. 1912. (Exc.) 

Fiery Eruption of a Mud Voleano on Foul Island, Arakan 

Coast, Burma. Ibid., p. 279. 1912. (Exc.) 
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Brunton, R. H. The Production of Paraffin and Paraffin Oils. 

Proc. Inst. Civ. Eng., vol. lxvi, pp. 180-237, pls. vi, vii. 1881. 

(Exe.) 

Capetuini, G. Carta geologica della Provincia di Bologna. 
Scale 1: 100,000. Rome, 1881. 

Carnecie, A. The Natural Oil and Gas Wells of Western Pennsyl- 

vania. Maemillan’s Mag., vol. li, pp. 208-214. 1885. 

(Exc.) 

Carrinctoxn, W. T. H. The Reception and Storage of Refined 

Petroleum in Bulk. Proc. Inst. Civ. Eng., vol. ev, pp. 108-146, 


pl. iii. 1891. (Exc.) 
Cuasprier, E. The Applications of Asphalt. Proc. Inst. Civ. 
Eng., vol. xliii, pp. 276-295. 1875. (Exce.) 
CuattLey-Bert, J. Les Anglais en Birmanie. Rev. deux Mondes, 
t. ex, pp. 877-921. 1892. (Exc.) 


Cuanpier, C. F. Report on Petroleum as an Illuminator, and 
the Advantages and Perils which attend its use ; with special 
reference to the Prevention of the Traffic in Dangerous Kerosene 
and Naphtha. 5th Ann. Rep. Board of Health New York for 
1870. Pp.110. 1871. (Exc.) 

Cuemican Society. A Catalogue of the Library of the Chemical 
Society. S8vo, London, 1874. 

—— A List of the Officers and Fellows of the Chemical Society. 
8vo, London, 1881. 

Curistiz, W. A. K. Gas from a Mud Volcano in Mekran. Ree. 
Geol. Surv. Ind., vol. xlii, pp. 279, 280. 1912. (Exe.) 

Cuarke, W. W.,& Co. Development and Progress of Petroleum 
in America. Pp. 51, pl. 8Svo, New York, 1866. 

Curerk, D. The Limits of Thermal Efficiency of Internal Com- 
bustion Engines. Proc. Inst. Civ. Eng., vol. elxix, pp. 121-182. 


1907. (Exe.) 
—— The Present Position of Gas and Petrol Engines. Electrician, 
vol. lix, pp. 674-677. 1907. (Exc.) 


—— The Principles of Carburetting as determined by Exhaust 
Gas Analysis. Proc. Inst. Automob. Eng.,n.s., vol. ii, pp. 47-100. 
1907. (Exce.) 

—— The Working Fluid of Internal Combustion Engines. 
(Gustave Canet Lecture, Junior Inst. Eng.) Pp. 66. 8vo, 
London, 1913. 

Crowes, F. An Improved Apparatus for ascertaining the Sersi- 
tiveness of Safety-lamps when used for Gas-testing. Proc. 
Roy. Soc., vol. li, pp. 87-90. 1892. (Exe.) 

—— On the Application of a Hydrogen Flame in an ordinary 
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Safety Lamp to the Detection and Measurement of Fire Damp. 
Ibid., pp. 90-95. 1892. (Exce.) 
Ctowes, F. On the Application of the Safety-lamp to the 
Detection of Benzoline Vapour and other Inflammable Vapours 
in the Air. JIbid., pp. 95-97. 1892. (Exe.) 
—— A new Portable Miner’s Safety-Lamp, with Hydrogen 
Attachment for Delicate Gas-testing; with exact measure- 
ments of Flame-cap Indications furnished by this and other 
Testing-Lamps. Jbid., vol. lii, pp. 484-503. 1893. (Exc.) 
—— The Detection and Estimation of small quantities of Inflam- 
mable Gas or Vapour in the Air. (Cantor Lectures.) Pp. 32. 
S8vo, London, 1894. 
—— The Proportion of Carbon Dioxide (Choke-Damp) in Air 
which is extinctive to Flame. Trans. Fed. Inst. Min. Eng., 


vol. vii, pp. 419-427. 1894. (Exce.) 
The Composition of Atmospheres which Extinguish Flame. 
Proc. Roy. Soc., vol. lvi, pp. 2-6. 1894. (Exe.) 


—— Note sur une Lampe de Sureté 4 Flamme d’Hydrogéne 
Etalon pour la Recherche du Grisou. Rev. Univ. Mines, sér. 3, 


t. xxvii, pp. 293-312, pl. xi. 1894. (Exe.) 
—— Gas Testing in Street Culverts. Electrician, vol. xxxiv, 
pp. 425, 426. 1895. (Exe.) 


—— The Limiting Explosive Mixtures of various Combustible 
Gases with Air. Trans. Fed. Inst. Min. Eng., vol. ix, pp. 373- 
375. 1896. (Exe.) 

Coxe, J. Mineral Lubricating Oils for Steam Cylinders and Other 
Purposes. Ed. ii. Pp. 19. Svo, London, 1882. 

Coteman, J. J. On different Methods of Producing Cold Arti- 
ficially. Journ. Soe. Chem. Ind., vol. iii, pp. 357-366. 1884. 

(Exe.) 

—— On the Liquefaction of Atmospheric Air and other Effects 
of Extreme Cold ; and on Artificial Light and other Phenomena 
of High Temperature. Proc. Phil. Soe. Glasgow, vol. xvi, 
pp. 2382-242. 1885. (Exc.) 

ConsutaR Reports. Reports from H.M. Consuls on Manufac- 
tures, Commerce, &c., of their Consular Districts, 1882. Parts 
xiii and xvi. Pp. 989-1167, 1503-1602. 

—— United States Consular Reports. No. 37. Petroleum and 
Kerosene Oil in Foreign Countries. Pp. 399-547. 1884. 

Conway-Gorpon, L. Administration Report on the Railways in 
India for 1887-88. Pt. 1. fo., London, 1888. 

(Khatun (Baluchistan) Oilwells, pp. 43, 44. 

Craic, E. H.C. The Oilfields of Trinidad. Journ. Roy. Colonial 

Inst., vol. xxxvii, pp. 487-502. 1906. (Exc.) 
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Crepner, H. Geognostische Karte und Profile der Umgegend 
von Hannover. 1865. 

Crocus [C. C. Leonarp]. The History of Pithole. Pp. 106. 
12mo, Pithole City, 1867. 

Crookes, W. Address to the Chemical Section. Rep. Brit. Assoc. 
1886, pp. 558-576. (Exc.) 

Dernies, D.C. The Mineral Oi) Lighting of the Future. (Balloon 
Soc.) Pp. 15. 8vo, London, 1886. 

Detano, W. H. On the Use of Asphalt and Mineral Bitumen in 
Engineering. Proc. Inst. Civ. Eng., vol. 1x, pp. 249-307. 1880. 

(Exce.) 

—— ‘Twenty Years’ Practical Experience of Natural Asphalt 
and Mineral Bitumen. Pp. 73. 8vo, London and New York, 
1893. 

Denstow & Busn. Petroleum, what it is and where we get it, 
with Sketches of the Oil Regions of Pennsylvania. Pp. 16. 
Svo, New York, 1877. 

Denton, J. E. History of Attempts to Determine the Relative 
Value of Lubricants by Mechanical Tests. Proc. Amer. Assoc., 
vol. xxxix, pp. 185-206. 1890. (Exce.) 

Dewar, J., and J. A. Fremine. The Variation in the Electrical 
Resistance of Bismuth, when cooled to the Temperature of 
Solid Air. Phil. Mag., ser. 5, vol. xl, pp. 8308-311, pl. v. 1895. 

(Exc.) 

Dewar, J., E. P. F. Frankianp, W. Op1ine, and 
W. Crookes. Report of the Committee appointed to confer 
with the Committee of the American Association for the Advance- 
ment of Science with a view of forming a Uniform System of 
Recording the Results of Water Analysis. Rep. Brit. Assoc., 
1889, pp. 55-58. (Exc.) 

Dopp, 8. C. I. Combinations: Their Uses and Abuses ; with a 
History of the Standard Oil Trust. Pp.46. 8vo, New York, 1888. 

Dracuicenv, M. M. Erlaéuterungen zur geologischen Ueber- 
sichtskarte des Kdonigreiches Rumianien. Jahrb. k.-k. geol. 
Reichs., bd. xl, pp. 399-420, pl. iii (map, 1: 800,000). 1890. 

(Exe.) 

Durir, J. Old Lights and New: being a Practical Sketch of the 
Origin, Progress and Application of Artificial Lighting. Pp. 32. 
8vo, London, 1887. 

Duriey, R. J. On Some Forms of Petroleum Engines. Proce. 
Inst. Civ. Eng., vol. ex, pp. 355-366, pl.iv. 1892. (Exe.) 

Ex.pripce, G. On the weak points in Steamers car:ying Oil in 
Bulk, and the type which experience has shown to be most 
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suitable for this trade. Trans. Inst. Naval Archit., vol. xxxiii, 
pp. 88-103, pls. v—viii. 1892. (Exe.) 
Exurorr, A. H. An Apparatus for Rapid Gas Analysis. Ann. 
N. York Acad. Sci., vol. ii, pp. 372-880, pl. xxii. 1883. (Exe.) 
Euus, A. The Clearing System Applied to Trade and Distribution. 
Journ. Inst. Bankers, vol. ii, pp. 221, 222. 1881. (Exe.) 
Eneuisa, T. Eocene and Later Formations surrounding the 
Dardanelles. Quart. Journ. Geol. Soc., vol. lx, pp. 248-295, 
pls. xxi-xxili. 1904. (Exe.) 
Ensue, J. J. Report for the Year 1889 on the Trade of Yoko- 
hama. Dipl. Cons. Rep., 1890, ann. ser. no. 560. 

Exursition, 1879: see Lopewennerz, L. 

—— Lemperc, 1894. Katalog Powszechne] Wystawy Krajowe) 
we Lwowie roku 1894. 8vo, Lemberg, 1894. 

(Petroleum, ozokerite, asphalt, pp. 45-52.) 

—- Lownpon, 1914. World’s Oil Industries Exhibition, 1914. 
4to, London, 1914. 

—— Sr. Perersspure, 1887. Réglement de |’Exposition des 
objets d’éclairage et de l'industrie du naphte a la Société 
Impériale polytechnique de Russie 4 St. Petersbourg. Pp. 6. 
8vo, St. Petersburg, 1887. 

Fretp, L. Solid and Liquid Illuminating Agents. Cantor 
Lectures, vol. i, pp. 49. 1883. 

Foucer, H. C., jun. Petroleum: its Production and Products. 
Ann. Rep. Bureau Industr. Statist. Penns. Pp. 208. 8vo, 
Harrisburg, Pa. 1893. 

FRANKLAND, E. See Institute or Cuemistry, 1880. 

Fraser, H. Report for the year 1889 on the Foreign Trade of 
Japan. Dipl. Cons. Rep., 1890, ann. ser. no. 797. 

Gintt, H. E. Die Concurrenzfahigkeit des galizischen Petroleums, 
mit Riicksicht auf die neuen Oelgruben in Sloboda-Rungurska 
nichst Kolomea. Techn. Vortr. Abhandl., h. vi, pp. 38-27. 1885. 

(Exe.) 

Goopman, J. Recent Researches in Friction, Part ii. Proe. 
Inst. Civ. Eng., vol. 1xxxix, pp. 421-454, pl. x. 1887. (Exe.) 

Goopyear, W. A. Petroleum, Asphaltum, and Natural Gas [of 
California]. Tth Ann. Rep. State Min. Calif., 1887, pp. 68-114. 
1888. (Exc.) 

Gorpgserr, G. Improvements in Spraying Devices for Liquids. 
Engl. Patent, 1903, no. 23149. 

Gosstaux, —, and A. Fougque. Minérals des Basses Alpes. 
Société en vue de l’exploitation des Asphaltes et schistes des 
Concessions des Plaines. Pp. 7, pl. 8vo, Marseilles, 1885. 
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‘Graves, H. G. A Contribution to the History of Firedamp. 
Trans. Fed. Inst. Min. Eng., vol. vi., pp. 241-256. 1898. 

‘GuLIscHaMBAROV, 8. I. Map of the Apscheron Peninsula. Tiflis, 
1886. 

Hake, C. N. Notes on Explosives. Journ. Soc. Chem. Ind., 


vol. viii, pp. 518-525. 1888. (Exe.) 
—— An Account of a Borax Lake in California. Jbid., vol. ix, 
pp. 854-857, pl. 1889. (Exc.) 


Haut, W. E. Car Lubrication. Pp. 66. 8vo, New York, 1891. 

Harris, J. H. The Different Methods of Transporting Crude 
Petroleum in the United States of America. Pp. 22. 4to, 
London, 1885. 

Hayes, E. H. A Consideration of some of the Objections raised 
by Mr. Lupton to Mr. Pickering’s Methods of Reducing Experi- 
mental Results. Phil. Mag., ser. 5, vol. xxxii, pp. 99-104. 
1891. (Exc.) 

Henverson, G. G. Chemical Industries. (Brit. Assoc.) 8vo, 


Glasgow, 1901. 
(Paraffin and Paraffin Oil, pp. 15-17.) 


Hérer, Prof. H. Die Petroleumindustrie Nord-Amerikas in 
geschichtlicher, wirthschaftlicher, geologischer und technischer 
Hinsicht. Pp. 166. 8vo, Vienna, 1877. 

—— Zur Entstehung des Erdéles. Oesterr. Zeitschr. Berg- Hiitt., 
bd. xxxix, pp. 145-148. 1891. (Exe.) 

—— Geschichtlicher Notizen uber das galizischen Erdél und 
dessen Entstehungshypothesen. IJbid., bd. xiiii, pp. 161-166. 


1895. (Exe.) 
Hunt, T. 8. The Foundations of Chemistry. Amer. Chem. 
Journ., vol. x, pp. 333-356. 1888. (Exe.) 
The Theory of Solution. (Brit. Assoc.) Chem. News, vol. 

Iviii, pp. 151-153. 1888. (Exe.) 


Hurcutnson, C.C. Notes on a convenient form of experimental 
apparatus for Filtration and other Determinations. Journ. 
Soc. Chem. Ind., vol. xii, pp. 216-220. 1898. (Exe.) 

Inca, E. D., and H. P. Brumety. Division of Mineral Statistics 
and Mines. Annual Report for 1893 and 1894. Ann. Rep. 
Geol. Surr. Canada, n.s. vol. vii, pt. 8. 1895. (Exe.) 

(Petroleum, pp. 96-102. 

Tue Instirurk or Cuemistry or Great Britatn AND IRELAND, 
Memorandum and Articles of Association. Pp. 24. 8vo, London, 
1879. 

Report of a Conference on Trade Certificates, together with 


the Report of the Council and Balance Sheet for 1878. Proce. 
Inst. Chem., 1879, pp. 1-23. 
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Tue [nstirute or Cuemistry or Great Britain AND IRELAND. 
Report of a Conference on the Adulteration of Food. Ibid., 
pp. 27-77. 

—— Report of a Conference on the Relations of the Chemical 
Profession to Public Sanitation. Ibid., pp. 79-106. 

—— Report of the Council and Balance Sheet for 1879, together 
with the Address of the Retiring President, Dr. FRanxkianp, 
F.R.S. Ibid., 1880, pp. 1-12. 

Report of a Conference on what should be the Relations 
of Professional Chemists to Each Other, to their Clients, and 
to the Public, in Legal Cases. [Paper by W.Tuomson.] Ibid., 
pp. 13-35. 

—— Report of a Conference on Standards of Strength and 
Purity, and Evidences of Adulteration, of Drugs. Also the 
Report of the Council and Balance Sheet for 1880, together 
with the President’s Address [F. A. Apet]. Ibid., 1881, 
pp. 1-47. 

The Report of the Council and Balance Sheet for 1881, 
together with the Address of the President, Professor ABEt, C.B., 
F.R.S., &e. Ibid., 1882, pp. 19-29. 

—— Idem for 1882. Ibid., 1883, pp. 1-16. 

—— Proceeptnes, 1887, pt. 1 [Address of Dr. H. Opiine]: 
1889, pt. 2 [Address of Dr. James Betu]: 1894, pt. 2, and 1895, 
pt. 2. 

— Register of Fellows and Associates. Svo, London, 1880. 

Idem, 1881. 

Isaacs, L. H. Carriageway Pavements for Large Cities. Journ. 
Soe. Arts, vol. xlii, pp. 61-77. 1893. (Exe.) 

Iraty. Elenco dei pozzi ordinari o trivellati e delle sorgenti 
naturali di Petrolio, Gas Infiammabili ed Acque Minerali nelle 
Provincie di Pavia, Piacenza, Parma, Reggio-Emilia, Modena, 
Bologna, Ravenna e Firenze. Rel. Serr. Min., 1890, pp. xiii- 


xlvii, map. 1892. (Exe.) 
Notizie sulla produzione del Petroleo in Italia. Jbid., 
pp. xlix-Ixii. 1892. (Exce.) 


Ives, F.E. Handbook to the Photochromoscope. Pp. 52. 8vo, 
London, 1894. 

Kéwxter, A. Die Maschinenschmierung, die Schmiermittel und 
ihre Untersuchung. Pp. vi, 229, 32, vi. Svo, Mannheim, 1898. 

Lacerwatt, I. An Account of the Progress and Position of 
Nobel Brothers’ Petroleum Production Company of St. Peters- 
burg. Pp. 33. 8vo, London, 1884. 

Latnc, J. On Destructive and Conservative Distillation of 
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Mineral Oils, and their Molecular Condition. Trans. R. Scott. 
Soc. Arts, vol. xiii, pp. 151-163, pls. ii, iii. 1891. (Exe.) 
Lewes, V. B. The Action of Heat upon Ethylene. Proc. 
Roy. Soc., vol. lv, pp. 90-107. 1894 ; vol. lvii, pp. 394-404. 1895. 


(Exc.) 
—— The Cause of Luminosity in the Flames of Hydrocarbon 
Gases. Ibid., vol. lvii, pp. 450-468. 1895. (Exe.) 


—— Liquid Fuel. Lectures at Petroleum Institute, 1902, 1903. 
Pp. 16. 4to, London, 1903. 

Liveinc, —, and J. Dewar. On the Refraction and Dispersion 
of Liquid Oxygen and the Absorption-Spectrum of Liquid Air. 
Phil. Mag., ser. 5, vol. xl, pp. 268-272. 1895. (Exc.) 

Loswenuerz, L. Die metrologischen Apparate. Ber. Wissensch. 
Instrumente Berlin. Gewerbeausstellung im Jahre 1879, pp. 170- 


229. 1880. (Exc.) 
Lovett, —. Report on the Petroleum Trade of Baku. Cons. 
Rep. Manuf. Comm. 1882, pp. 1579-1588, 2 pls. (Exce.) 


Lovisonp, J. The Tintometer, anew Instrument for the Analysis, 
Synthesis, Matching and Measurements of Colour. Journ. Soc. 


Dyers & Colourists, voi. iii, pp. 186-193. 1887. (Exc.) 
Lyman, B. 8. Topography of the Punjab Oil Region. Trans. 
Amer. Phil. Soc., vol. xv, pp. 1-14. 1872. (Exc.) 


—— Geological Survey of the Oil Lands of Japan. A Report of 
Progress for the First Year of the Oil Surveys. Pp. 68. 8vo, 
Tokw, 1877. 

—— Geological Survey of Japan. Report on the Second Year's 
Progress of the Survey of the Oil-lands of Japan. Pp. 67. 
8vo, Tokio, 1878. 

—— Geological Survey of Japan. Report of Progress for 1878 
and 1879. Pp. 266. 8vo, Tokio, 1879. 

Masery, C. F. The Composition of Petroleum. On the Hydro- 
carbons in Pennsylvania Petroleum with Boiling Points above 
216°. Proc. Amer. Acad., vol. xxxvii, pp. 565-595. 1902. (Exce.) 

—— The Hydrocarbons-in Canadian Petroleum with high boiling 


points. Ibid., vol. xl, pp. 334-340. 1904. (Exe.) 
—— Hydrocarbons in Santa Barbara Crude Oil. Ibid., pp. 340- 
346. 1904. (Exe.) 


—— The Solid Paraffine Hydrocarbons that collect in certain 
Oil-wells in Pennsylvania. JIbid., pp. 849-855. 1904. (Exc.) 
—— Composition of Commercial Paraffine. JIbid., pp. 355-360. 


1904. (Exce.) 
—— Composition of Commercial Vaseline, Cosmoline, and 
similar products. IJbid., pp. 361-362. 1904. (Exe.) 
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Masery, C. F., and O. R. Paum. The Hydrocarbons in Ohio 
Trenton Limestone Petroleum. IJbid., pp. 323-334. 1904. (Exc.) 
Masery, C. F., and W. O. Quayte. The Sulphur Compounds and 
unsaturated Hydrocarbons in Canadian Petroleum. Jbid., 
vol. xli, pp. 87-113. 1905. (Exe.) 
Masery, C. F., and A. J. Srepters. Separation of Solid Paraffin 
Hydrocarbons from Petroleum without Distillation. IJbid., 
vol. xl, pp. 346-349. 1904. (Exe.) 
McConnett, R. G. Report on the District of Athabasca com- 
prising the Country between Peace River and Athabasca River, 
north of Lesser Slave Lake. Rep. Geol. Surv. Canada, n.s. 


vol. v, report D, pp. 67, 8 pls. 1893. (Exe.) 
McDermorr, W. The Concentration of Ores by Oil. Eng. Min. 
Journ., vol. Ixxv, pp. 262, 268, 292, 298. 1903. (Exc.) 
McGeg, W. J. The World’s Supply of Fuel. Forum, vol. vii, 
pp. 553-566. 1889. (Exe.) 


MclIvor, W. Notes on Lubricants. Pp.12. 8vo, London, 1879. 

Mackenzie Territory, N.W. Canapa. Report of the Select 
Committee of the Senate appointed to inquire into the resources 
of the Great Mackenzie Basin. Pp. 310, map. 8vo, Ottawa, 
1888. 

—— Report of the Select Committee of the Senate on certain 
documents relating to the resources of the Great Mackenzie 
Basin. Pp. 71. S8vo, Ottawa, 1891. 

Masenpie, V. D. Bristol Petroleum Explosion. Report . . . 
on the Circumstances attending the Destruction of the Petroleum- 
laden vessel “‘ United ” in Bristol Dock, 21st November, 1888. 
Pp. 30, map. fo, London, 1890. 

Matter, F. R. On the Coalfields of the N&gé Hills bordering the 
Lakhimpur and Sibsdgur Districts, Assam. Mem. Geol. Surv. 


Ind., vol. xii, pp. 269-363, 3 maps. 1876. (Exc.) 
—— The Mud Volcanoes of Rémri and Cheduba. Rec. Geol. 
Surv. Ind., vol. xi, pp. 188-207, pl. 1878. (Exe.) 


—— On the Mineral Resources of Rémri, Cheduba, and the 
adjacent Islands. IJbid., pp. 207-223, maps. 1878. (Exc.) 
Marrewt, B. On the Carriage of Petroleum in Bulk on Over-Sea 
Voyages. Trans. Inst. Naval Archit., vol. xxviii, pp. 1-24, 
pls. i-vii. 1887. (Exe.) 
On Points of Interest in the Construction and Repair of 
Vessels carrying Oil in Bulk. Ibid., vol. xxxv, pp. 1-19, pls.i-xv. 
1894. (Exe.) 
Marvin, C. Legislation for Dangerous Lamps. Sanitary Record, 
vol. » Pp. (Exc.) 
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—— The Petroleum of the Future. Baku, the Petrolia of 
Europe. Pp. 386. 8vo, London, 1883. 

—— The Petroleum Industry of Southern Russia. Pp. 43, 8 pls. 
fo, London, 1884. 

—— The Moloch of Paraffin. Pp. 32. Svo, London, 1886. 

—— The Coming Deluge of Russian Petroleum, and its Bearings 
on British Trade. Pp. 32. 8vo, London, 1887. 

—— England as a Petroleum Power, or the Petroleum Fields of 
the British Empire. Pp. 32. 8vo, London, 1887. 

—— Petroleum. Prof. Papers Roy. Eng., vol. xiv, pp. 228-246, 
12 pls. 1888. (Exe.) 

—— The Petroleum Question. Our Unappreciated Petroleum 
Empire : Oi] Discoveries in the Colonies. Pp.32. Svo, London, 
1859. 

Mayaty. J. On the Microscope. (Cantor Lectures, 1885). 
Journ. Soe. Arts, vol. xxxiv, pp. 987-997, 1007-1021, 1031-1048, 


1055-1081, 1995-1120. 1886. (Exe.) 
—— On the Modern Microscope. (Idem, 1887). Ibid., vol. 
Xxxvi, pp. 1149-1159, 1164-1172. 1888. (Exe.) 


Ropinson & Co. Petroleum and its Products. Pp. 
32. Svo, Liverpool, 1893. 

Mepuicorr, H. B. [Sections of Khatan, Punjab, Baku, Pennsyl- 
vania.| Ree. Geol. Surv. Ind., vol. xix, pl.i. 1886. (Exe.) 

Menpe.icev, D. I. The present Position and Prospects of the 
Caucasian Petroleum Industry. Journ. Soe. Chem. Ind., vol. viii, 
pp. 753-757. 1889. (Exe.) 

Moreno, F. El Petroleo del Peru. Pp. 128. 8vo, Lima, 1891. 

Muir, M.M. P. The Old and the New Chemistry. Pop. Sci. Rev., 


vol. xvii, pp. 24-34. 1878. (Exc.) 
—— The Evolution of the Elements. Jbid., vol. xviii, pp. 125- 
133. 1879. (Exe.) 
—— The New Chemistry, a Development of the Old. Jbid., 
vol. xix, pp. 111-133. 1880. (Exe.) 


Newserry, J.S. The new Oil-field of Colorado, and its bearing 
on the Question of the Genesis of Petroleum. Trans. N. York 
Acad. Sci., vol. viii, pp. 25-28. 1889. (Exce.) 

New Brunswick. Geological Survey Map. Sheets 38.E.,38.W. 

New York Petroteum Boarp or Trape. By-Laws. Pp. 15. 
8vo, New York, 1866. 

New York Propuce Excuance. Rules regulating the Petroleum 
Trade among Members . . . in the City of New York. Pp. 
15. Svo, New York, 1873. 

New York Strate Boarp or Hearn. Nature of the Tests and 
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Instruments by which Illuminating Oils shall be Tested. No. 47. 

Pp. 4. 8vo, New York, 1882. 

Nose, L. On the Present Position and Future Prospects of the 
Russian (Caucasian) Petroleum Industry. Pp.27. 8vo, London, 
1883. 

(Pp. 15-20 missing.) 

Néipexe, C. Vorkommen und Ursprung des Petroleums. Pp.116. 

8vo, Celle, 1883. 
(Pp. 33-48 missing.) 

Noetuine, F. Report on the Oil-fields of Twingaung and Beme. 
Ree. Geol. Surv. Ind., vol. xxii, pp. 75-136, pl. and map. 1889. 
Reprint, pp. xxv, 2 pls. fo, Rangoon, 1889. 

Report on the Petroleum Industry in Upper Burma,from the 
end of the last century up to the beginning of 1891. Pp. 72. fo, 
Rangoon, 1892. 

Norn, J. Ueber Bohrungen in Ungarn und in den Mulden der 
Petroleumzone Galiziens. Allg. ésterr. chem.-techn. Zeit., 1894, 
no. 19. 

Opuine, W. See Instirute or CHemistry, 1887. 

Otpuam, R.D. The Petroleum Fields of India. Journ. Soc. Arts, 
vol. xlii, pp. 145-156. 1894. (Exe.) 

Parisn, W. F. Economic Possibilities of Good Lubrication. 
Trans. Nat. Assoc. Cotton Manuf., vol. 1xxxiv, pp. 339-411. 1908. 

Developments in Lubrication, with special reference to the 
Use of Southern Crudes. Jbid., vol. pp. , 1913. (Exc.) 

Pavut, B.H. On Liquid Fuel. Journ. Soc. Arts, vol. xvi, pp. 400- 
410, 837. 1868. 

Paut, K. M. Geologische Karte der Bukowina. Jahrb. k.-k. 
geol. Reichs., bd. xxvi, pl. xvii. 1876. (Exce.) 

Peacock, D. R. Report on the Petroleum Trade of Baku, and 
Batoum as its future outlet. Rep. H.M. Cons. Manuf. Comm., 
etc., 1882, pp. 1094-1098. (Exe.) 

—— Report on the Third Petroleum Conference at Baku in 
Connection with the Present State of the Trans-Caucasian 
Petroleum Industry and Trade. Dipl. Cons. Rep. 1886, ann. 
ser.,no. 704. Pp. 24. 

Pensky-Martens Test. Der Flammpunkt- 
prifung Apparat nach Pensky-Martens. 

Pervutz, H. Die Industrie der Mineralile, des Petroleums, Paraffins 
und der Hirze, nebst sémmtlichen damit zusammenhangenden 
Industriezweigen. Pp. xii, 348, 8vo, Vienna, 1868. 

Pervutz, K. Petroleum in Galizien. Eine Skizze. Pp. 23. 8vo, 

Vienna, 1889. 
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Pezet, F. A. Peru: its Commerce and Resources. Journ. Soc. 
Arts, vol. xl, pp. 411-429. 1892. (Exc.) 
(Petroleum, pp. 424, 427.) 

Puituips, F.C. The Composition and Fuel-Value of Natural Gas. 
Ann. Rep. Geol. Surv. Penns. for 1886, pt. 2, pp. 787-827. 1886. 

(Exe.) 

Puitups, W.B. Texas Petroleum. Univ. Texas Min. Surv., Bull. 
no. 1. Pp. 102,2 pls. 1901. 

PickertnG, 8. U. Mr. Sidney Lupton’s Method of Reducing the 
Results of Experiments. Phil. Mag., ser. 5, vol. xxxii, pp. 90- 


98. 1891. (Exe.) 
Prayrair, L. Petroleum the Light of the Poor. Good Words, 
vol. xxv, pp. 92-95. 1884. (Exe.) 


Prentice, F. West Virginia Land and Developing Co. Pp. 12. 
8vo, New York, 1877. 

Ragosine & Co., Lrp. Notes on the Lubrication of High-Speed 
Machinery, Steam and Gas Engines. Pp. 30, pl.  8vo, 
London, 1905. 

Rea, 8. J. [Dangers of] Petroleum in London. Sunday Times, 


1890. (Exe.) 
Repwoop, B. New Reading of the Petroleum Acts. Pharm. 
Journ., ser. 3, vol. i, pp. 1025, 1026. 1871. (Exe.) 
—— The Estimation of Colour in Liquids. Jbid., vol. ii, pp. 342- 
344. 1871. (Exc.) 


—— The Secretary’s Report of his Mission to the United States 
and Canada. Pp. 40. 8vo, London, 1878. 

Report of a Special General Meeting of the Members of the 
Petroleum Association and those Engaged in the Trade . . . 
August 8th, 1883 [re Petroleum Bill]. Pp.32. 8vo, London, 1883. 

—— The Petroleum Production Company. Nobel Brothers, 
Limited, St. Petersburg. Pp. 13. 8vo, London, 1883. 

—— The Russian Petroleum Industry. Journ. Soc. Chem. Ind., 


vol. iv, pp. 70-81, pl. 1885. (Exce.) 
Petroleum and its Products. Cantor Lectures, vol. iii. 

Pp. 85. 1886. (Exe.) 
—— On Viscosimetry, or Viscometry. Journ. Soc. Chem. Ind., 
vol. v, pp. 121-133. 1886. (Exe.) 


Notes of a Recent Visit to some of the Petroleum Producing 
Territories of the United States and Canada. JIbid., vol. vi, 
pp. 405-412. 1887. (Exe.) 

—— The Oil-Fields of India: Notes on the Petroleum Deposits 
of Burma, Assam, the Punjab, and Baluchistan. Journ. Soc. 
Chem. Ind., vol. ix, pp. 359-870. 1890. (Exe.) 
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Repwoop, B. The Transport of Petroleum in Bulk. Proce. Inst. 
Civ. Eng., vol. exvi, pp. 177-259, pls. vi-ix. 1894. (Exe.) 

—— Report on India Rubber Solution, Appended to Instructions 
to Principal and Other Detaining and Emigration Officers. 
Board of Trade Marine Dept., no. 1240. May, 1894. 

—— Liquid Fuel. Compt. Rend. Congr. internat. Chim. appl., 


sess. 7; Organisation, pp. 61-102. 1910, (Exe.) 
Repwoop,I.1. Action of Oils on Metals. Journ. Soc. Chem. Ind., 
vol. v, pp. 362-364, pl. 1886. (Exe.) 
Repwoop, T. Electricity as a Source of Light. Pharm. Journ., 
ser. 3, vol. ix, pp. 593-598, 633-637. 1879. 


tice, G. Ex-Po-Za of the Business Methods of the Standard Oil 
Co. as per Sample Branch, the Chess Carley Co. Pp. 28. 8vo, 
Marietta, Ohio, 1884. 

Ricwarpson, C. The Proximate Composition and Physical 
Structure of Trinidad Asphalt ; with special Reference to the 
Behaviour of Mixtures of Bitumen and Fine Mineral Matter. 
Proc. Amer. Soe. Test. Mat., vol. vi, pp. 509-524. 1906. (Exe.) 

—— Importance of the Relation of Solid Surfaces and Liquid 
Films in Some Types of Engineering Construction. (Western 
Soc. Eng.) 1916. (Exe.) 

Ricue, A., and G. Hatpuen. Nouvelles recherches sur les Pétroles. 
Journ. Pharm. Chim., sér. 5, t. xxx, pp. 289-300. 1894. 

Rostnson, W. The Uses of Petroleum in Prime Motors. Journ. 
Soe. Arts, vol. xxxix, pp. 492-519, 553, 554. 1891. (Exe.) 

The Uses of Petroleum in Prime Movers. (Cantor Lectures) 

Ibid., vol. x1, pp. 960-978, £84-1005, 1008-1018, 1022-1033, 1036- 


1041. 1892. (Exe.) 
Ross, O.C.D. The Origin of Petroleum. Rep. Brit. Assoc., 1891, 
pp. 639, 640. 1892. (Exe.) 


InstirutTion oF Great Britax. Additions to the Second 
Volume of the Catalogue of the Library of the Royal Institution. 
1882-1890. Svo, London, 189-. 

—— List of the Members, Officers and Professors, 1894. Svo, 
London, 1894. 

Saptter, S. P. Russian and American Petroleum. Journ. 


Franklin Inst., vol. exxili, pp. 364-375. 1888. (Exe.) 
Sanispury, Marquis or. Presidential Address. Rep. Brit. 
Assoc., 1894, pp. 3-15. (Exe.) 


Scuweirzer, J.P. A Lecture on Petroleum. Missouri University 
Lectures, Course II, vol. 1. Pp. 64. 8vo, Columbia, Mo., 1879. 

Setwyn, A. R. C. Descriptive Catalogue of a Collection of the 
Economic Minerals of Canada (Colonial and Indian Exhibition). 
Pp. 172. 8vo, London, 1886. 
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Surper, A. M. On a Method of Lighting Towns, Factories or 
Private Houses by means of Vegetable or Mineral Oils. Journ. 
Soc. Arts, vol. xix, pp. 82-95. 1870. 

Ssécren, H. Prelimindra meddelanden frinm de Kaukasiska 
nafiafalten. Geol. Féren. Stockh. Férh., bt. xiii, pp. 89-110, 
223-255, pl. vii. 1891; bt. xiv, pp. 383-422, pl. ix. 1892. 


(Exc.) 
Smatiey, E. V. Striking Oil. Century Mag., vol. xxvi, pp. 323- 
339. 1883. (Exe.) 


Society or CuemicaL Inpustry. Amended Rules for Guidance 
in the Publication of the Journal. November, 1888. 8vo, 
London, 1888. 
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EDITORIAL. 


Which of these three policies will the members of 


tt gt this Institution elect to follow ? The question is 
2 ! one of primary importance as we enter upon the 
Retreat. ‘ P pe 


fifth year of our existence. 

We have attained a certain recognised standing amongst kindred 
Institutions, and, despite the smallness of our membership, the 
capacity of our active contributors has enabled us to render to the 
industry at lerge, to the British portion of it in particular, and even 
more directly to our country in the present critical period, what 
is admitted to be good service, though far short of what we could 
have desired to render. 

Apart from matter published in the Journal, and collected in 
accessible form in the Library of the Institution, scarcely a day 
passes without inquiry either as to some item of fact, or for the most 
trustworthy source of fuller information, and not infrequently 
in respect of matters beyond the purview of the Institution, 
although cognate in character. 

The central course recommended in a familiar Latin aphorism 
is hardly practicable under the present circumstances, viz., the 
retention of a stationary attitude in the torrent of so progressive 
an age. “To go backward is nothing but death,” and therefore a 
third proverb may point out, in general terms, the best line of 
action, advance with caution. The skilled general will keep in 
touch with his base without unduly restricting forward movement. 

In a large Society, of many years’ standing, the existence of a 
very considerable proportion of members who are merely absorbents 
of interesting or valuable information, and who never attempt 
any but pecuniary contribution, is of minor importance by reason 
of the still large body of direct participants in the work of the 
Society. It is otherwise when the active element is so limited that 
it is unduly taxed to maintain the vitality of the corporation. 
The early years of the Institution have been marked by frequent 
times of anxiety lest the newly-launched craft should be wrecked, 
as Hoop puts it, in “* Babycome Bay,” for lack of a sufficient A.B. 
crew. Navigation is enhance’ in difficulty if the quarter-deck 
staff has to be continuously "bout ship, and though we have thrice 
made the run to ‘* Port Natal,”’ and with comparative ease, we are 
still handicapped by shortage of adequate assistance in the direction 
of communications, for publication or otherwise, as well as of 
funds : we require more hands, and more stores. 
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As regards “ hands,” we require, and that urgently, a larger 
number of members able and willing to supply papers on branches 
with which they are aw courant, and to act on Committees of 
investigation or otherwise, in such directions as may be desirable 
from time to time. 

In respect to Committees, these have as a rule but a temporary 
existence, being constituted pro re natd, and dissolved when their 
purpose is effected, or superseded by other considerations. They 
call for a variety of capacities, commensurately with their scope. 
Some may be appointed for investigation upon lines entirely new, 
others for verification or correction of reported results, upon the 
accuracy of which there remains doubt ; and yet again others for the 
collection and co-ordination of data at present scattered through 
a variety of sources of information. Forecast of requirements in 
this direction is futile, but it is needless to insist upon the diversity 
of ability requisite for the functions of the Institution. Besides 
these needs for external activities, renewal of the internal energy, 
in administrative, financial and other directions, will be necessary 
from time to time, and devolution of management, like other 
changes, will be best effected gradually. Experience, not only in 
general principles, but of the special characteristics of the Institu- 
tion, will be requisite for successful grappling with the difficulties 
confronting the execution of the fundamental purposes for which 
we are incorporated. 

A further want is that of a larger circle of speakers to take part 
in the discussions at our meetings, that the list ef such participants 
in the Contents of the Journal may be somewhat less monotonous 
than heretofore. Those who cannot be present, or for whose share 
in the discussions adequate time is lacking, we would again press 
to communicate in writing any critical or collateral remarks that 
may be desirable, no matter how belated such may be. 

For replenishment of our stores, we want a wider membership, 
including students and others who have at heart the interests of the 
Petroleum Industry. Though the necessity of money to extend 
operations in the direction of increasing our library and facilities 
for its utilisation and in enlarging our Journal is a factor in our 
wish for large accessions to our membership, a more important 
consideration is that of the original founders of the Institution—the 
need of co-operation and co-ordination of energies of the many 
able engineers, chemists, geologists and others, previously, and 
still largely, carrying out their life-work independently and without 
the added power of combination, with the necessary result of falling 
short of their aims wherever that work comes into contact with 
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matters beyond the line of their individual experience. ‘‘ More 
powerful by conjunction,” the motto of the Institution, concisely 
expresses a world-wide truth, and the attention of the many whose 
interests would be advanced by association with the Institution 
should be drawn to it by those who, already within the pale, have 
felt the benefit of membership. 

Besides our bank account and list of members, we also enumerate 
amongst the desiderated stores the accumulation of knowledge, 
as a foundation for useful action in the future. Whilst the progress 
of science and technical skill is so rapid that action on the lines of 
a few years back would be folly in many cases, the observations of 
careful students more than a century in age have still an appreciable 
value, and the more so as the verification of their record is in many 
cases defective in some detail that assists in the utilisation of the 
knowledge. For example, a modern writer may, in describing the 
mineral hydrocarbon of a little-known region, omit details of its 
mode of occurrence, carefully set forth long ago by an author who 
was incapable of chemically investigating the substance. The 
chemist regards only the sample: he may, for distinction, mention 
the country of its origin, but the details of its environment are 
trivial (to him) in comparison with its composition. Here comes in 
the value of a full bibliographic record, that all published particulars 
may be looked up when needed. 

In respect of both old and new matter we would urge our members 
to be more communicative. Those whose observations are too far 
from completeness to form the basis of a formal paper on any branch 
of our wide-ranging subject, need not on that account abstain from 
notifying us of anything that seems worthy of record. Intimation 
of the publication of papers that furnish information of interest 
to us, but of which the title does not convey any connection with 
petroleum or its products, or which are of so limited circulation 
that we are unlikely to hear of them, will always be very accept- 
able, and copies thereof still more so. 

We are fully aware of the many omissions from, and of not a 
few direct errors in, published bibliographies, the compilers of which 
have rarely been able to verify more than a large fraction of the 
collected entries. Every correction or addition in such cases is a 
definite step toward completeness, at least for the past. Those 
who have formed collections of works on their special branches, 
or have compiled, for private use, bibliographies of such branches, 
are invited to confer with the writer as to the best method of 
utilising the matter so amassed for the benefit of the Institution. 
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Twenty -Sixth, General Meeting. 


A Meeting of the Institution of Petroleum Technologists was 
held at the House of the Royal Society of Arts, John Street, Adelphi, 
W.C. 2, on Tuesday evening, 18th December, 1917, Mr. Arthur W. 
Eastlake (Member of Council) occupying the Chair. 

The Members of the Institution present were Messrs. W. J. A. 
Butterfield, E. H. Cunningham Craig, A. Lloyd Eastlake, E. Lawson 
Lomax, F. Russell, T. Schwarz and W. Sutton. A letter of regret 
for unavoidable absence was received from Dr. F. Mollwo Perkin. 

Mr. Eastlake said that in the absence of the President he had 
been asked to take the Chair. On account of the air-raid then in 
progress, he would move that Mr. E. H. Cunningham Craig’s paper 
on “ The Prospective Oilfields of Barbados ” should be taken as 
read, and the discussion postponed till the next, or some future 
meeting. 

Mr. Lomax seconded the motion, which was unanimously agreed 
to, and the meeting terminated. 


The Prospective Oilfields of Barbados. 
By E. H, Cunnincuam Crate, B.A., F.R.S.E., F.G.8., Member. 


Ir is not proposed to give in this brief paper a full account of either 
the geology of the island, or the praiseworthy attempts that have 
been made to prove its oil resources. 

The geological features are well known, chiefly by the excellent 
work of Prof. B. Harrison and the late Mr. A. J. Jukes-Browne, 
while many writers and observers have dealt with the subject of 
Barbados petroleum from various points of view.* A careful 
geological survey on the scale of six inches to the mile has been 
made of all parts of the Colony, where evidence concerning the 
petroliferous strata is available, and the official report embodying 
the results of that survey gives all necessary details. 

Nor is it intended to deal with the subject historically, giving 
each scene in the drama, whether tragic or comic, of attempted 
development. All this has been recorded, from the earliest 
mentions of “ green tar” and manjak (or “ munjac,”’ as it used to 
be called) to the present day. 

It is proposed rather to dwell upon some of the less obvious 
features of geological interest as displayed in the island, and to 


*See bibliography above, pp. 63, 64. 
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consider Barbados, not as an area apart, but in connection with 
phenomena of earth-movement, deposition and denudation, as 
revealed by the study of the region in which it is situated. 

Similarly, the development of the prospective fields will be con- 
sidered, not as a matter of local interest, but as part of a scheme 
of Imperial development of resources, in the hope of contributing, 
in however small a degree, to the disintegration of those time- 
honoured parochial ideas from which British national affairs have 
suffered so severely in the past, and from the deadening effect of 
which broader and more comprehensive views are believed to be 
gradually but surely emerging. 

Geological Structure.—As is well known, there are three distinct 
geological formations in Barbados, in ascending order, the Scotland 
Beds, a littoral, estuarine and deltaic group of strata (probably of early 
Tertiary age according to the latest evidence), the Oceanic Beds, and 
the Coral Limestone. 

The Oceanic Beds, probably of Miocene and later age, overlie with 
an unconformability, which is not always very obvious or very pro- 
nounced, the Scotland Beds, while the Coral Limestone of Recent 
age overlies both with a most distinct and striking unconformability. 
Just as these later formations conceal the petroliferous Scotland 
Beds, and make it exceedingly difficult to read their hi-tory, so the 
importance of the prospective oil-fields of Barbados has been overlaid 
and concealed by the more obvious immediate interests of the Colony, 
and what bas been accepted as axiomatic concerning them. 

The island lies upon the outer rim of the great Caribbean basin, 
the tectonic features of which have been admirably explained by 
Rk. T. Hill and others. This outer rim, obviously a recent earth- 
fold of considerable importance, curves round from an off-shoot of 
the Andean chain in Colombia and Venezuela through Trinidad, 
Tobago and Barbados to Barbuda, and so through Anguilla and 
the Virgin Islands to Porto Rico, San Domingo and Cuba. 

Within this outer ring comes the well-known parallel volcanic 
ring from Santa Margarita through Grenada, St. Vincent, St. Lucia 
and the Leeward Islands to St. Kitts. Chains of reefs and shallow 
soundings emphasise the concentric arrangement of earthfolds that 
encircle the deep basin of the Caribbean Sea on the southern, eastern 
and northern sides. 

A study of the main strike lines of the folding in Venezuela and 
Trinidad proves clearly how the most detailed and intimate foldings 
conform to this broad and simple arrangement. In Venezuela the 
Post-Tertiary folds lie east and west, curving to south-west near 
the Colombian border, while in Trinidad the earlier east-and-west 
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folding gradually gave place to movement that developed flexures 
running slightly north of east to south of west in those areas where 
freedom of movement was still possible. 

In Barbuda the Recent coral formation obscures all trace of older 
strata and Tertiary folding; but Barbados comes in as a very 
important link in the chain, exactly where such evidence is required, 
and makes it possible to read a further chapter of earth-history. 

The island is built upon and round a core of intensely folded 
beds of the Scotland series, the strata being arenaceous below and 
more argillaceous in the higher horizons. Probably not much more 
than half of what might have been a larger island now remains, 
for the tides and currents, attacking constantly from the eastward 


| 


‘ 


Fie. 4.—Sketch-map of Caribbean Region. 
and north-eastward under the impulsion of the Trade winds, have 
breached the outer defences, and cut deep into the central core, thus 
allowing subaerial denudation to lay bare a large area of the pre- 
Coral formations. 

The major folds, where they are best seen, strike E. 20° N. 
and W. 20°S. The general south-westerly pitch of the folding— 
especially towards the centre of the island— indicates how large a 
part of the central core has been removed by denudation. This 
folding evidently commenced not long after the deposition of the 
sediments, which were probably derived from the debris of a land 
surface lying to the eastward and southward. Indications of land 
in that direction can also be deduced from the study of the Tertiary 
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North Point 


South Point 


Fic. 5.—Geological Sketch-map of Barbados. 


Fic. 6.—Diagrammatic Section, §.5.E.-N.N.W 
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strata of Trinidad, and it is probable that the Scotland series is 
only a minute part of a widespread formation. 

Simultaneous with the earliest folding, or immediately following 
it, the area began to sink in the trough of a great earth-wave. At 
the commencement of this trough-subsidence, denudation of the 
folded Scotland Beds took place, but as the movement continued, 
the zone of denudation was passed through, and formation of 
Oceanic deposits ensued. 

It must be remembered that the strata now forming the island 
had not yet reached their present geographical position, but were 
probably some distance to eastward and southward. A period of 
quiet, steady deposition followed in a clear and deep sea, the 
foraminiferal and radiolarian marls gradually forming over a wide 
area. At this time the same trough of the earth-wave affected 
conditions in what is now the island of Trinidad. The trough was 
here neither so deep nor so extensive, but the great marl beds of 
Naparima, reaching a thickness of perhaps 2,000 ft., indicate a 
period of undisturbed deposition in as clear but not so deep a sea 
as that of which the Barbados deposits give evidence, Towards 
the south and east of Trinidad also, we find indications of an 
approach to land in pelagic rather than oceanic deposits, and 
occasionally even the farthest-flung vestiges of deltaic conditions. 

One very interesting point to note is that though Barbados and 
Trinidad were deep in the trough of the earth-wave, a little farther 
to the westward the crest of the wave had probably reached the 
surface of the waters; the vulcanicity which is still in evidence in 
Martinique and St. Vincent had commenced, and fine volcanic 
ashes occasionally mingle with the Oceanic marls in Barbados. In 
Trinidad no such evidence has yet been recorded. 

The next period of which we have record is again one of exten- 
sive movement. The trough of the earth-wave had passed, and the 
outer rim of the basin began to rise on the crest. A distinct and 
considerable folding movement accompanied this gradual elevation ; 
indeed, the lateral thrust that caused the folding had probably the 
effect of bringing the strata that now form Barbados from a 
position in the trough gradually up the rising slope of the crest. 

The effect of this movement is seen in the folding of the Oceanic 
Beds into well-defined and fairly steep, but not very extensive, 
anticlines and synclines. The direction of movement, however, 
was not the same as in the earlier movement. The new flexures 
are orientated N.E. and 8.W., with a tendency in the latter stages 
to diverge still more towards a northerly and southerly direction. 
The relation of the locality to the great concentric rings of the 
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earth-waves makes it inevitable that such a gradual change in 
direction of thrust must have taken place. In what is now 
Trinidad the direction of movement at the same time was also 
changing, and where the strata had still some freedom of move- 
ment, the strike-lines developed in a direction considerably north 
of east to south of west. 

The effect of this oblique movement upon the earlier folds of the 
Scotland Beds was just what might have been expected. The major 
folds were compressed more acutely, the less sharply folded areas 
were bent into northeast and southwest flexures, and a certain 
«umount of minor faulting, chiefly strike-faults of the later stages of 
the flexuring, enabled the older strata to adjust themselves to the 
altering condit.cns. 

Meanwhile, the outer rim of the Caribbean basin was rising slowly 
and steadily, aud the land-surfaces to eastward and southward had 
disappeared in another trough. In due time Barbados may be said 
to have been born, first as a coral reef, the folded mass of strata 
having been brought upward to the depth at which coral can grow. 
Much denudai on of the soft Oceanic deposits certainly took place 
during this elevation, and the first fringing reef of coral dipped 
gently seaward from a planed-down surface of both Oceanic and 
Scotland Beds. Thereafter, Barbados rose majestically from the 
waves in successive stages, each marked by its horizontal coral 
terrace, till it has reached in Mount Hillaby a height of 1,105 ft. 
above sea-level. It is possible that the movement of elevation has 
not yet ceased, and Barbados may yet grow larger by successive 
additions of coral terraces, one of which is now an outlying reef. 
That the earth movement has not yet ceased in Trinidad is demon- 
strable, but it is there marked by a tilting of the northwestern 
corner downwards with # corresponding elevation of the northeastern 
corner, and ~ perceptible accentuation of the latest anticlinal and 
synclinal flexures. 

It is impossible to give the sequence of events on the northern 
margin of the Caribbean basin without detailed geological work in 
Porto Rico and San Domingo and Hayti, but the presence of 
Barbuda and the Virgin Islands shows a similar gradual elevation 
in Recent and sub-Recent times. 

Along the southern margin the great post-Tertiary folds and 
the Recent coastal plains carry on the story of this great crustal 
movement, and the soundings in the Caribbean indicate the comple- 
mentary depression. 

The chain of volcanic islands on another crestal ring, possibly 
along a great line of fissure, attained at the same time their present 
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importance, and volcanic ashes are still strewn broadcast to mingle 
with the Oceanic deposits that are forming in the zones of 
depression. 

Prospecting Areas.—Thus out of the tribulation of earth forces 
was Barbados formed, and the few fragmentary paragraphs of 
earth-history that we have been able to decipher by laborious field- 
work might well have remained untranslatable, had not Barbados 
furnished the key to nature’s eryptogram. 

It follows now to apply the knowledge that has been acquired of 
this romance of earth-history to the very practical question of oil- 
field development. In Barbados this is by no means so simple a 
matter as in most oilfields. 

The facts to be considered are as follows :— Everywhere where 
the Scotland Beds are exposed there are traces of petroleum. In 
many cases there are good seepages of heavy oil, there are in- 
numerable outcrops of oil-sand, more or less dried up, in two or 
three localities the presence of manjak veins gives evidence of 
petroleum at greater depths, and there is one natural gas well, the 
long-known “ Boiling Spring.” 

But the Scotland Beds present no broad, well-defined anticlines 
for testing; the folding is very sharp and irregular, and the dips 
steep, and though the upper beds are largely argillaceous, they 
have frequently been denuded and so cannot have served to seal up 
stores of petroleum, except in a very minute and local manner. 

Practically every attempt to win oil has been made in the 
vicinity of outcrops of oil, and where the petroliferous beds are 
fully exposed and dipping very steeply. All such attempts have 
attained a measure of success, an asphaltic oil, sometimes heavy 
and sometimes light, having been obtained in quantity sufficient 
to encourage the prospectors, but the yields soon fell off to an un- 
remunerative total, and, though I believe one or two wells are still 
being pumped occasionally, the production of oil is negligible. 

The problem is to find localities where the Scotland Beds, how- 
ever sharply and irregularly folded, have been preserved from 
excessive denudation and inspissation, and where there is some 
hope of « sufficient concentration of petroleum contents to give 
production of commercial importance. 

It is evident that later or post-Oceanic flexures must be of much 
greater importance in this connection than the earlier folding. To 
begin with, it is broader and more gentle. Again, the Oceanic 
Beds, if not entirely denuded, must have some effect in sealing up 
petroleum in the Scotland series beneath them. Also the anticlinal 
flexures of the Oceanic Beds must have affected the underlying strata. 
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It became necessary, therefore, to trace out the broadest and best 
defined of the post-Oceanic flexures, and by a study of their 
orientation to follow them beneath the capping of coral that wipes 
out all evidence of the older rocks. This can only be done very 
imperfectly at present, since there are no deep drilled wells to 
guide the prospector, but by the help of water-wells and isolated 
outcrops, and keeping constantly in mind what has been learnt of 
the earth-movements and their variations in direction and intensity, 
it has been possible to indicate, over a considerable portion of the 
island, the lines upon which development work should be conducted, 
working always from the known to the unknown, feeling the way 
gradually from well-ascertained to problematical conditions. 

It may be stated at once that there are several small areas where 
the prospects of obtaining petroleum in fair quantity are distinctly 
bright. In each parish in which development work of any kind can 
be recommended, the prospecting areas have been classified a, b or c, 
according as prospects appear more or less favourable. 

The order in which prospecting wells should be drilled has been 
given, the depths to which such wells should be drilled have been 
suggested—though it is hoped that much deeper drilling may be 
required some day—the special difficulties in such cases have been 
indicated, and short of actually locating the wells, all advice that 
it seemed possible to give in the special circumstances has been 
given. 

The report on the Oilfield survey has been published, but the 
prospecting areas have only been published on a small-scale map. 
The 6-in. maps have not yet been published, 

It is not suggested that there can ever be a great and prolific 
oilfield in Barbados: but there is every probability of moderate 
productions being obtained in the most favourable localities. 
Should success attend the first efforts to follow up oil on a careful 
and well-thought-out scheme, a prosperous little industry might 
easily be established ; and, conversely, should failure attend such 
efforts it will be as well to know the truth as soon as possible. If 
all the innumerable evidences of petroleum in the island are merely 
snares for the unwary scientist and capitalist, the sooner their true 
significance is realised the better. 

Development Work.—A few words are necessary to describe the 
development work that has actually been done. This work is 
indissolubly associated with the name of the Hon. A. C. Ponsonby, 
whose plucky and long-continued efforts to found a petroleum 
industry have perhaps hardly received adequate recognition. 
Fourteen wells in all have been drilled, but not all of these have 
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been carried to sufficient depths. There have also been a number 
of shallow prospecting wells, from which small supplies of petroleum 
have been obtained. 

The area that has been most fully prospected is at Turner's Hall, 
where eight wells of various depths were drilled. These are un- 
fortunately rather close together, and have not served to develop 
any large area. They are drilled in the Scotland Beds where the 
dips are steep, and the folding acute and irregular. The best year’s 
production from all wells, exclusive of the shallow prospecting 
bores, comes out at an average of two barrels per well per day. 
The oil is « fairly high-grade petroleum of asphaltic base, mobile 
and containing a good percentage of light oils. 

The point to note is that if such results could be obtained under 
very unfavourable geological conditions, there is every probability 
of obtaining good results when more carefully selected areas 
are tested. 

The great difficulty that has beset all attempts to develop the 
Colony’s oil resources has been in obtaining the right to prospect 
over a large and compact area. The island is all freehold property, 
divided into a very large number of small estates, all carrying full 
nineral rights. Thus, to obtain the right to prospect over a large 
area necessitates negotiations with a large number of separate pro- 
prietors, each of whom naturally has his own interests to conserve, 
and his own ideas as to how oilfield development should be con- 
ducted. Every private attempt to get a number of proprietors to 
combine has ended in failure. 

Legislation has been resorted to, and various Acts have been 
passed to favour the development of a petroleum industry; but, in 
some cases, the Act took away with one hand the rights it conferred 
with the other; and in spite of careful and lengthy discussion, 
no Act yet passed has had any practical effect in stimulating 
development. 

There are several ways in which active prospecting could be 
ensured ; but all entail some form of monopoly and some measure 
of compulsion on the proprietors of land. It would be possible to 
grant by legislation to one of the powerful groups of petroleum 
capitalists the exclusive right to prospect for, win, transport and 
refine oil in the Colony. This would probably have an immediate 
effect, and would ensure the most efficient and up-to-date methods 
of exploitation, but it would put the Colony entirely in the hands of 
one Corporation. There is not the slightest likelihood of such a 
method being favoured by the Barbadian community. 

Another method would be to grant a monopoly of pipe-lining and 
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refining to an Oil Company or Syndicate, and permit each proprietor 
to make his own arrangements for developing his own land. This 
might have the desired effect, but still some combination between 
proprietors would be necessary to make it worth while for any 
company to drill. If this method had really far-reaching effects, 
it would probably result in the monopoly of refining and transport 
controlling everything. No one likes the sound of the word 
monopoly, and this scheme has little chance of being considered 
favourably. 

Possibly the most hopeful method was that suggested by Sir 
Leslie Probyn. In this scheme each parish, of which the island 
contains eleven, was to be considered as a separate area, and 
development Companies allowed to apply for the exclusive right 
to prospect a parish. Trustees were to be appointed to safeguard 
the interests of the proprietors in each parish, and in the event of 
prospecting with the drill giving successful results, the Company 
would select the particular areas they wished to work, and pay 
royalty to the proprietors whose land they were developing. This 
scheme was carefully considered, and even details were settled, but 
it failed to pass the Legislative Council. 

It is unnecessary, however, to record all the attempts, official, 
semi-official or amateur, that have been put forward from time to 
time; suffice it to say that none has succeeded in pleasing all 
parties, all have failed, and the development of a producing oil- 
field in Barbados remains an interesting possibility. 

Here, then, we have Barbados, one of our oldest Colonial posses- 
sions, and the second to attain to representative government, with 
an enterprising, intelligent and intensely loyal population, an im- 
portant strategical position, an excellent system of good roads, a 
magnificent water supply, a healthy climate and abundant cheap 
labour. The Colony possesses an asset, which may be of little, but 
is perhaps of considerable value, entirely undeveloped and at 
present of no practical use to anyone. 

It is here that the voice of Empire should be heard in no un- 
certain tones. The value of petroleum under war conditions has 
risen to unheard-of heights, the demand for petrol and fuel-oil is ever 
increasing, and the world-supply can with difficulty cope with it. 
There is little likelihood of the price of crude petroleum ever 
dropping again to its pre-War level, and thus every additional 
source, however small, must be worthy of consideration. 

If this war has taught us anything, it has made clear the 
necessity of Imperial development, and the opening up and co- 
ordination of our resources, whether in this country or in our 
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oversea Dominions and Colonies. We can look forward with the 
eye of faith to a time when every British possession will be given 
its individual work to do, and will be called upon to furnish its 
quota of indigenous products to the general Imperial welfare. 

In such an Imperial co-operation each British oilfield’s duty 
and right would be to deliver according to its ability so much 
petrol, so much lubricating oil, so much oil-fuel annually for the 
needs of the Empire. Every British country that can produce oil, 
either crude petroleum or the product of distillation of oil-shales 
and cannel coals, would be assessed upon its possible output, and 
directed to deliver, or keep in storage, the quantity of oil of the 
required specification for Imperial needs, not only for a peace-time 
consumption, but for a provision against the needs of any future 
war in which the Empire may be involved. And in such a scheme 
the necessity of developing every British source of these essential 
products would be fully recognised and insisted upon. The talent 
hidden in the ground, it will be remembered, brought neither 
profit nor credit to its timid owner ; even “ that which he had” was 
taken from him. 

Is it, then, too much to hope that Barbados will realise the 
Imperial importance of its buried treasure? With the bold example 
of this country before their eyes, this old and apparently fully- 
developed country, where supposititious stores of crude petroleum, 
still undiscovered, have already been claimed in defiance of owners’ 
rights as Crown property, surely the shrewd Barbadians may be 
induced to take a broader view of the question of petroleum de- 
velopment. The prospects of establishing an oil industry are far 
brighter in the West Indian island than anyone would dare to 
suggest of the possible oilfields of Great Britain. 

Some scheme, even if involving a measure of compulsion, can 
surely be drafted, some sacrifice of insular ideas can surely be 
made. Barbados waits for the drill; the need is now, and the 
means to satisfy it will not be far to seek. 


MASTERSON : THE PETROLEUM INDUSTRY OF RUMANIA. 79 


Twenty-Seventh General Meeting. 


A Meeting of the Institution of Petroleum Technologists was 
held at the House of the Royal Society of Arts, on Tuesday evening, 
15th January, 1918, Mr. Charles Greenway (President) occupying 
the Chair. 

The Members of Council present were Messrs. A. Campbell, E. H. 
Cunningham Craig, Arthur W. Eastlake and T. C. Palmer, Dr. F. 
Mollwo Perkin and Sir Boverton Redwood, Bart. A message of 
regret for unavoidable absence was received from Professor John 
Cadman. 

The President, in opening the meeting, said that he had much 
pleasure in inviting Captain Masterson to read a paper on “‘ The 
Petroleum Industry of Rumania.’”” Members were probably 
aware that Captain Masterson was one of the band of patriots who, 
at the risk of their lives and in imminent danger of capture, under- 
took the destruction of the wells and refineries of Rumania, in order 
that the enemy might not secure any immediate benefit from the 
chief objective of their advance. All would be pleased to see that 
Captain Masterson’s services had been recognised by the bestowal 
upon him of the Order of Distinguished Service. Captain Master- 
son’s knowledge of the Rumanian oilfields was very great. and the 
speaker was sure that members would listen to his paper with deep 
interest. 

The following paper was then read :— 

The Petroleum Industry of Rumania. 
By Captain T. S. Masterson, D.S.0., Member. 
Wuew asked to read this paper on the Rumanian Oil Industry, the 
author undertook the task with a light-heartedness which he has 
since had cause to regret. As soon as he gave further considera- 
tion to the form which the paper was actually to take, the choice 
between the variety of aspects from which the subject could be 
treated presented a problem of overwhelming difficulty, as any 
account of the oil industry is necessarily incomplete without a 
consideration of all the phases in which the industry has to be 
carried on. From the practical point of view, with which, of 
course, we are mainly concerned, questions of concessions, labour, 
efficiency of plant, disposal of products, etc., are as important as 
the location, distribution and extent of the deposits themselves. 
Any one of these features was capable of detailed treatment, and 
the difficulty was to decide between them. This was, however, 
solved by the fact that any discussion of them, to be of permanent 
value and worthy of a place in the Institution’s Journal, required 
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to be based on statistical data of a fairly complete character, and 
his somewhat precipitate departure from the fields had left the 
author inadequately supplied in this respect. The paper, there- 
fore, takes rather the nature of a general sketch, in which the 
main features of the various aspects are noted, including some 
remarks on the state of the land tenure as it affects oil concessions, 
and which it is hoped will suffice to furnish a general outline of 
such conditions and development as existed before the invasion of 
1916. This will readily lend itself to amplification by any 
members of the audience who are familiar with the Rumanian 
oilfields, and will, perhaps, prove of greater interest to those who 
are not so, than would a more specialised consideration of any 
single aspect of the industry. 

Geography. Rumania, situated in the south-eastern part of 
Europe, is identified by the crossing of the 45th parallel of north 
latitude with the 25th meridian of east longitude. The Danube 
and a line from Turtucaia to Baltchick in the Dobrudga form the 
southern boundary. A line through a number of the highest peaks 
of the Carpathians from Turnu Severin to Burdujeni forms the 
northern and north-western frontier. The River Pruth and the 
Chilia branch of the Danube form the frontier towards Russia. 
The Euxine seaboard from Chilia to Baltchick, a distance of 185 
miles, closes the eastern boundary. The harbour of Constantza, 
together with the ports on the Danube, constitute the principal 
outlet for Rumanian produce of all kinds, the westward-bound sea 
freight going through the Dardanelles. 

From the Transylvanian border the Carpathians gradually 
descend on to the plains, forming a mountainous belt of about 
35 miles in width. In Wallachia, the southern half of Rumania, 
when once the plains are reached they stretch to the Danube almost 
without undulation, revealing extremely rich agricultural soil. 
This part of the country is watered by a number of short streams, 
which either originate in Rumanian territory, or come from Tran- 
sylvania through deep gorges in the Carpathians. ‘These streams 
all eventually run into the |anube, and with one or two exceptions 
are more or less of a torrential character. 

Moldavia, the northern province of Rumania, is cut longitudin- 
ally by the river Sereth, which comes from the Bukowina water- 
shed, its course being almost due south. On its way it gathers all 
the streams which originate in the Moldavian Carpathians. The 
Sereth was at one time navigable, but in recent years it has been 
only used for floating down timbers from the mountain forests to 
the Danube, from whence they were exported. 
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Climate. Owing to Rumania’s proximity to the Black Sea and 
the Russian Steppes, with no hills intervening from which shelter 
might be gained, she does not enjoy the temperate climate which 
her geographical position would indicate. The winters are usually 
cold, the glass often falling below 0° Fabr., whilst the summers 
are intensely hot, and 100° Fahr. in the shade is not uncommon. 
in the vicinity of the oilfields, however, the climate is more 
temperate, owing to their comparatively sheltered positions. The 
Springs are short and usually inclement, but the Autumns are long 
and beautiful, and it has truly been stated that the Rumanian 
Oilfields are amongst the most healthful in the world. They are 
situated at altitudes varying from 500 to 2,000 ft. above sea level. 

Communications. Rumania, in normal times, could be reached 
from London in 24 days. Wallachia is served by a single line from 
Verciorova, where it leaves the Hungarian frontier, eastward to 
Bucharest, the capital, from whence it continues to Constantza. 
This line is fed by a number of branch lines coming down from the 
mountain regions, and others coming up from the Danube ports. 
Moldavia is served by two main lines running due north, and these 
are connected to branch lines coming from the more important 
Carpathian valleys. The Rumanian system is linked up with 
Austria-Hungary by five lines, with Russia by two lines, and with 
Bulgaria by one line, 

The main roads or national causeways are metalled and in good 
condition; they are very wide and bridged, and motor-cars can 
comfortably travel over them in all seasons at the rate of 40 miles 
an hour. The branch roads are narrower, and, although metalled, 
they are not well kept. Motor-cars travel over them at the rate 
of 20 miles an hour. The rivers, not always being bridged, have 
to be forded when the water is not too high. The oilfields, with 
the exception of Campina and Baicoi, which are right on the 
railway, are located at a distance of from 7 to 25 miles from the 
nearest station. The roads leading to most of them are of inferior 
type, and therefore access during rainy weather is not always 
pleasant. The authorities have not grapyled with the road problem 
which the additional heavy traftic of an oilfield imposes. The 
condition of the roads through the oilfields proper largely depends 
on the efforts of the operators, and unfortunately not all have 
realised that proper roads through the fields are essential to the 
suecess of efficient oil mining. The surface soil on the Rumanian 
fields consists of a very sticky clay. Non-metalled roads turn into 
hopeless mires after two or three rains, and it is not uncommon to 
see a number of wells shut down waiting for the roads to improve. 
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Mining Rights. The subsoil, as far as oil is concerned, is the 
undisputed property of the surface-owner. The Mining Act, which 
became law in 1892, does not interfere in any way with the owner- 
ship or exploitation of the oil, but subsequent orders, enforced in 
1900 and 1904, regulated the operations, their general tendency 
being to ensure an economic exploitation, with certain safeguards 
relating to the distance between one well and another, and also 
their distance from bordering plots. Provision was also made 
against flooding the oil strata, and for the safety of labour. 

Land Tenure. With few exceptions the land before 1864 belonged 
almost entirely to the monasteries and the landed proprietors. The 
great majority of the peasant class were serfs, In 1864, however, 
the Government seized the monastic properties, freed the peasants, 
and granted them over 3,000,000 hectares of land in small holdings 
not exceeding six hectares, or about 15 acres. The laws which 
relate to succession of property, by which sons and daughters share 
equally in the parental inheritance, has, in a great measure, 
contrived to reduce these plots to very small strips, and particularly 
is this noticeable in the oilfield region, where the average size of 
the plot is not larger than one acre, and where even a fairly large 
sprinkling of plots not exceeding one-quarter of an acre is 
quite common. 

The properties as they exist to-day can be divided into three 
categories : 

(1) State land, including land held by State Institutions, such 
as hospitals. 

(2) Landed property owned by the Boyars, or the large pro- 
prietor class. 

(8) Peasant property : 

(a) Rural land obtained in virtue of the 1864 and subsequent 
laws as described above. 

(6) Mosneni or Elders’ land which has been passed down to 
the present owners without any apparent title. The boundaries 
of this last type of property are identified by some accidental 
object such as a tree, a ridge or a stone (which often gets 
shifted), and disputes are settled on the basis of depositions 
by witnesses. 

The Geographical ])epartment of the Army has surveyed all the 
land, and general maps on good working scales can be obtained, 
but there is no cadastral map showing the ownership. 

The peasant land, which forms the bulk of the petroleum con- 
cessions, consists of the two varieties mentioned above, but the oil 
concessionaire was always confronted with the difficulty of getting 
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a good title. In the case of the “ Mosneni” land, with no docu- 
ments to prove the ownership, the truth could only be ferreted out 
by those with intimate local knowledge. For competitive reasons 
the concessions were usually taken up in a hurry, and in conse- 
uence many were taken from the wrong parties. More or less the 
same conditions applied to the rural type of peasant land. 

Although the ownership in 1864 or 1881 could be established, the 
land had since been so much subdivided, and very often without 
legal record, that the finding of the rightful owner was always an 
arduous matter, and frequently led to the cancelling of concessions. 
Secret connivance amongst the peasants and the intermediaries 
increased the difficulties. A large number of concessions were 
thereby involved in expensive and interminable lawsuits. 

The position became so acute that in the year 1904 the Govern- 
ment brought in a law to protect the concessionaire. This was the 
law of Consolidation, by which the concessionaire was given the 
opportunity of sending a survey of his plot to the president of the 
local tribunal, with a request that it should be given a legal status. 
The president published the request, and exhibited the map, calling 
on parties who might have other rights on the property to appear 
and substantiate their claims. The tribunal thereupon gave its 
decision or, failing any contestations, the plot was automatically 
‘consolidated. In other words, the concessionaire obtaining such 
an additional deed to his title was thereafter protected against other 
parties. It was thought that by this method an unassailable title 
might be obtained. 

The new procedure was, it is true, a decided improvement on the 
old conditions, but fraud and blackmail still prevailed, and it was 
even possible for the same plot to be consolidated twice or three 
times over by two or tbree different parties, with comparative 
immunity from punishment for the offenders, with the result that 
the decision of a consolidation tribunal could not necessarily be 
regarded as giving a guarantee of security of tenure. The aw 
was gradually and favourably amended, but the position in 1916 
was still not completely satisfactory. 

Geology. Oil is found in the Tertiary rocks skirting the foot- 
hills of the Carpathians. The immediately adjacent plains are 
covered with thick terraces of gravel. These reveal but few indi- 
cations which might assist the geologist, and for this reason the 
plains have not yet been tested. 

The largest deposits of oil discovered are contained in the Plio- 
cene series, although important quantities have also been found in 
the Oligocene and Eocene, notably in the old Bustenari field and 
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in Moldavia at Moinesti and Solontz. The Salifére of the Miocene has 
been found to contain oil in commercial quantities only at Tetzcani 
in Moldavia. 

Geologists have already described the geology of Rumania, and 
it is here intended to draw attention only to the coincidence of the 
concentration of oil in beds which, conformably or otherwise, are 
in contact with the Salifére of the Miocene. 

Mrazec, prior to 1907, emitted the theory that under favourable 
conditions oil was formed in the Salifére, which he described as the 
“Roche Mére"’ of the Rumanian oil. He also contended that the 
Salifére beds usually being unfavourable for accumulation and 
retention, the oil, under the influence of earth movements, invari- 
ably migrated into other beds offering more suitable features for 
accumulation and retention. It will, perhaps, be of interest to see 
in the light of subsequent discoveries how far this theory is sup- 
ported by evidence. 

In recent years the important flexure between Tzintea and 
Rasvad, along a distance of about 25 miles, has received much atten- 
tion ; and oil in large quantities has been newly discovered in such 
localities as Moreni Bana, Rasvad and Filipesti. These discoveries 
were not always due to tests based on the “Salifére” theory; but 
the results obtained showed that the reluctance in accepting the 
theory at the outset really delayed the discovery. 


Morent Bana anp Moren: 


These two fields are separated by the Salifére upthrust as shown 
lower down. The Stavropoleos-Tuicani extension is the richest 
field so far discovered in Rumania, and the first well was tbe 
subject of much controversy, inasmuch as the very authority which 
should have supported the selection of the site—based on the said 
theory—opposed it. In the lower end of the field depths of 2,500 ft. 
have been reached, and very prolific sands have been tapped. 
In this part, the Dacian series is still not penetrated. 

Nearer to the fault, the Pontie series has been entered by the 
drill in some two or three borings, but the work was abandoned lhefore 
the Pontic was drilled through. The Pontic series in the whole 
area under consideration consists of somewhat sandy marls. They 
do not contain well-defined beds, suitable for the concentration of 
oil, but it is highly probable that when the Pontic is penetrated, 
the underlying Mwotic sands will be found to contain oil. 

At Moreni Bana, where the exploitation work, with two notable 
exceptions, is situated upon the north side of the Salifére intru- 
sion, the upper Pliocene beds of the syncline were also found 
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to contain oil in the beds of sand which were in contact with 
the Salifére, and which were protected from inspissation. This 
syncline is a relatively small one, and after a short period of 
exploitation the oil was more or less exhausted. A few borings on 
being deepened revealed the sterile Pontic, and were abandoned. 
For some time after, the Companies owning land in this part of the 
field had not a bright prospect before them. 

In 1918 the Rumanian Consolidated Company drilled through 
the Pontic with a view to testing the Mwotic sands. At 2,280 ft., 
after drilling through about 1,400 ft. of uniform Pontic marls with 
no variation beyond that of some portions being a little more 
compact and harder than others, a thin sand containing oil was 
found soon after the Mwotic series was entered, and 100 ft. lower 
another sand was found yielding fountain oil. 

It is also of some interest to add that at Moreni Bana the Pontic 
marls frequently contain eyes or small balls of sand @ in. to 1 in. 
in diameter. In the vicinity of the Salifére upthrust, these eyes 
are charged with oil. To a certain extent the marls are also oily. 

Filipesti is situated along the same line of flexure. No Salifére 
upthrust has so far been observed, but it is quite possible that 
future prospecting may disclose the existence of an upthrust to the 
south of the present exploitation. The oil now produced is obtained 
from the Motie series, which conformably overlies the Salifére. The 
upper Pliocenes which have no contact with the Salifére contain no 
trace of oil. 

Gura Ocnitet, Rasvad, Baicoi and Tzintea are producing fields on 
the same line of flexure. Salifére intrusions, similar to the one 
observed at Moreni, are the prominent features of these fields, and 
oil is similarly concentrated in the younger Pliocene beds which have 
been brought into contact with the Salifére. A deep well sunk at 
Gura Ocnitei through the Pontic and into the Meotic successfully 
proved the existence of oil much in the same conditions as it was 
found in the Mwotic at Bana-Moreni. The characteristics of the 
Pontic were also similar. 

The Salifére upthrust is not continuous along the whole line of 
flexure. Thus at Moreni the rock salt of the Salifére, if there is a 
continuation of it, ceases to be dislodged from its original seat; at 
any rate, no further Salifére intrusion is observable at a point 
approximately 100 yards west of Boring No. 2 Astra Romana. 
Almost simultaneously the upper Pliocene rocks cease to contain 
oil, and the borings No. 1 and 2 of the Romana Americana at 
Piscuri were drilled through Levantine and Dacian beds to depths 
exceeding 2,600 ft. without revealing any deposits of oil. 
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Similarly at Floresti, between Baicoi and Filipesti, where the 
Salifére intrusion observed at Baicoi apparently ceases to continue 
westward, the Astra Romana Boring No. 2 which was drilled to 
1,600 ft., failed to tind any deposits of oil in the upper Pliocenes, 
although perhaps the boring is not sufliciently deep to decide the 
point at issue. The chances of success in the search for oil at 
reasonable depths in the upper Pliocene would therefore appear, in 
the belt under consideration, to be limited to the area of the fault 
which has brought the younger beds into contact with the Salifeére. 

Development. In the early days of the industry the oil was 
obtained by means of hand-dug shafts, which were worked in large 
numbers along the outcrops, where the oil was found at shallow 
depths. This hand-well industry presented a remarkable spectacle, 
and in localities like Bustenari hundreds of shafts could be seen at 
work in all directions, giving the impression of a veritable human 
beehive. 

The hand-shafts were of two kinds. In Moldavia, where the 
beds are not so steeply inclined, and consequently less liable to 
cave, round holes were dug, having a diameter of about 3 ft. They 
were lined with twigs or tree branches in the form of wicker-work. 
In Wallachia, where the hand-shafts were sunk in steeper beds, it 
was found that the round hole and wicker-work lining as used in 
Moldavia would not resist the lateral pressure of the beds, and 
square holes 3 ft. 6 in. by 3 ft. 6 in. were resorted to. These were 
lined with 2 in. oak or beech timbers, which often yielded in the 
centre, and had to be replaced. 

The excavated matter is brought to the surface in buckets, which 
are lowered and raised by means of gins installed at the mouth of 
the shaft, and are worked either by man or horse traction. When 
the first oil source is reached, and exhausted or reduced to a 
quantity which no longer pays, the shaft is deepened to a second, 
third and even fourth source. Some of them actually reach depths 
exceeding 900 ft. 

The work of excavation is carried out by a digger known as the 
Putzar, who digs at the bottom of the hole, and is tied to a hemp 
line connected to a gin at the mouth of the well. Fresh air is 
pumped down to him by means of a primitive bellows connected by 
8-in. tin tubes. The digger is covered with leather skins, and wears 
a tin hat, as oil from the upper sources is continually dripping or 
running on him. In this condition he works three or four hours at 
a time, sending up bucket after bucket of the rock he digs with bis 
pick. It is the practice to blast thick beds of sandstone. 

There is always the danger of suddenly striking an oil source, 


MASTERSON: THE PETROLEUM INDUSTRY OF RUMANIA. 87 


and to avoid this possibility a 2-in. sounding rod is driven 10 or 
12 ft. below the level at which the digger works. If an oil source is 
encountered, it at once issues forth through the small sounding 
hole, and the digger has time to make his escape. But in spite 
of these precautions it often happens that when an oilsand is 
approached, the gas pressure breaks the intervening rock, and 
large quantities of oil and oilsand issue, completely burying the 
digger, who often remains for months in the position in which he 
is caught, until the level of the oil is reduced and the sand cleaned 
out, after which his body is removed. 

The oil is extracted by means of two wooden buckets or leather 
skins, one being lowered empty while the other is raised full. 
By this means as much as 15 to 20 tons of oil have been extracted 
in 24 hours from depths of about 500 ft. 

The handshaft industry was completely dying out in 1916, when 
only a few new hand-wells were being dug by the peasant class of 
operators. 

Mechanical development on a more or less serious scale began 
after the year 1898, owing principally to the influx of foreign 
capital. ‘The industry progressed with rapid strides, and the 
following are the fields which developed in rapid succession and 
from which most of the production was obtained: 


Production for 1915. 


Tons. 

( Bustenari and Calinet ... 129-954 
Chiciura, Gropi and Tontesti 66-068 
Bordeni and Recea ... 583°642 

5 Gura Ocnitei... 69°781 
6 Moreni ... itl 741:168 
9 Rasvad ... ... 28°487 
10 Moinesti, Solontz and Zenies ... 17-874 


Other oilfields producing less significant quantities were— 
Copaceni, Pacureti, Apostolache, Ceptura, Colibasi and Glodeni, 
Sarata and Berca, Tetzcani and Campeni. 
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The following is the progress of the total Rumanian production 
during the last 12 years : 


1904... ... 500,561 
... 887,091 
1,297,257 

1910... wed 1,852,407 
1,544,847 
1,783,947 
5 1,673,145 


In the year 1915 the whole industry comprised about 2,100 
borings, of which 
48 °(, were more or less productive. 
18% ,, drilling and repairing. 
34°, ,, held in suspense or abandoned. 

Drilling. In the early days, between the years 1886 and 1588, 
the first drilling was done at Draganeasa on the Cantacuzene pro- 
perty, and in Moldavia at Harsa on the Negropontes property. 
Both fields were drilled on the Pennsylvanian system, and the sites 
of the borings can be seen to-day. At Harsa, small 4-in. and 5-in. 
pipes are sticking out of the ground, indicating the old positions, 
and the same may be seen at Draganeasa. 

With one notable exception, these borings were technical failures. 
In the first locality, the borings never got deeper than 1,000 ft., 
and at the last only one or two got beyond that depth. They 
either went out of plumb or became too small in diameter. It was 
found that the Pennsylvanian system, as adopted for the rocks of 
Pennsylvania, would not work, as the beds would not stand up in 
the drilling unless the casing followed closely. 

Next to be used was the Canadian system, which “made good.” 
At first very slow progress was made on account of the constant 
need of using the under-reamer, but later, in 1898, with the more 
general introduction of the eccentric bit, better progress was made, 
and the Canadian system has lived down to 1916, partly because 
of its steady, although slow, progress, and partly because of the 
preference shown for it by some operators who do not altogether 
trust the water-flush systems. A third factor responsible for the 
persistence of this system may be found in the enormous quantity 
of Canadian boring material and tools which had accumulated, 
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and operators were therefore naturally reluctant to purchase new 
plant. 

Various types of water-flush percussion-systems were used after 
the year 1898—including the Vogt, Treschl, Travzl and Marenholz 
which are on the same principle, but differ only in details of con- 
struction. For a number of reasons, not excluding local prejudice, 
these systems failed to make a permanent stay. They were chiefly 
used by contract drillers, and Company Managers generally did not 
favour them. It was only in later years when certain Companies 
purchased their own plant, such as the Astra Romana and Steaua 
Romana that the water-flush percussion-system came in for per- 
manent use, and in particular the “Alliance” rig used by the 
Steaua Romana was a notable success. 

In 1904 the Pennsylvanian system was again introduced, this 
time by the Standard Oil Company, who sent out a large consign- 
ment of drilling plant, and a number of American drillers. It is 
curious to notice that, with the exception of its being of a heavier 
type, the same kind of plant was sent over as bad proved a failure 
in 1886, and the same method of drilling was adopted. During 
the first few years only a few successful wells were drilled, and the 
majority, for technical reasons, were abandoned before the oil strata 
was reached. 

It was found that casing, including the heavier type of “ drive 
pipe,”” would not drive successfully through gravel or sands, and, 
indeed, at depths exceeding 1,000 ft. the casing would not drive at 
all. Calf wheels were introduced, under-reaming was resorted to, 
and eventually, three years later, after variable experience and 
much expense, which would have broken ordinary Companies, the 
Pennsylvanian system became a success, but not until it had been 
adapted for manipulating and inserting casing pari passu with the 
advance of drilling. 

The water-flush percussion-systems in the early days, when clear 
water was used for flushing, were subject to the same disadvantages, 
and casing had to follow the drill in the same way as with the 
dry systems. 

In 1904 or 1905 the first rotary system was introduced at 
Apostolache, but, partly because the plant brought out was of too 
light a pattern, and partly because the rock in that particular 
region was not of the most suitable, these first efforts were failures. 

Later, in 1912, the rotary was again introduced, but, for reasons 
more of an administrative nature, there was again no success. The 
following year, however, the rotary was given a fair trial, and in 
suitable rock it proved a success, and the rotary will very likely be 
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more widely employed in the future. The special advantages 
offered have been discussed at length, but verdicts in support of 
one or in detraction of another system are often too general. 

The rotary in Rumania has been a great success in the soft 
loose sandy marls of the Pontie beds between Gura Ocnitei and 
Tzintea. The use of thick mud-tlush has made it possible to 
drill 1,600 ft. of unecased hole, and at Bana-Moreni wells have 
been drilled to 2,400 ft., at an average progress of 65 ft. per day, 
including the time needed for the setting of two strings of casing, 
and the exclusion of the water in the upper sands. This record 
compares very favourably with the achievements of the percussion 
flush systems. Daily drilling records of 250 and 300 ft. of 12 in. 
hole have been frequent. 

In the sandy and small-gravel beds of Tuicani, the rotary bas 
also shown an advantage over the percussion-systems, but in the 
beds of larger gravel and boulders the progress was less favourable, 
whilst in the conglomerates at Baicoi, and in the sandstone at 
Chiciura and Gropi, progress has been very slow, the amount 
drilled in 24 hours often not exceeding 14 in., a progress not equal 
to that obtained with the percussion-systems. 

This may have been due to the inferior kind of steel available 
for the bits, which could not be hardened sufficiently. They 
became blunt after ten minutes’ use, and any longer rotation had 
the effect of reducing the bit rather than cutting the rock. It was 
found that in hard gritty rock the best progress was made by 
pulling out and changing the bit at the closest intervals. 

It was also found, where big holes were drilled through hard 
sandstone, that ledges were left on the rock, which held up the 
casing when it was inserted, and reaming had to be resorted to, 
which operation very often required the same amount of time as 
the original drilling. Guides above the bit did not always exclude 
this trouble, although they were dangerous tools to have in the 
hole. 

The Sharp & Hughes bits were not sufliciently tested—for one 
reason because suitable sizes were not available, and no others 
could be introduced owing to the war conditions. 

The combination-rig, that is the rotary and ordinary percussion- 
system, has not proved satisfactory where hard shells are met with 
at frequent intervals, inasmuch as one of the great advantages 
obtained by the rotary, namely that of saving casing, was lost 
because, in the absence of thick mud-fiush, casing would have to 
be inserted before the mud in the hole was thinned and made 
suitable for cable or solid-rod drilling. 
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The author devised a method for overcoming this difficulty by 
the addition of a bullwheel to the rotary derrick, and the ad- 
dition of a crank to a lengthened drilling shaft, with the object of 
using hollow flush-poles for spudding through the hard shells. 
The advantage of the arrangement consists in not over-burdening 
the derrick, as would be necessary in the case of the introduction 
of the walking-beam, and secondly in so far as the continuation of 
flushing with the same mud as used for rotary drilling makes it 
unnecessary to insert casing. Another advantage afforded is that no 
loss of time is involved in the change from one system to the other. 

It has been stated that the rotary, by its speed through sand and 
the heavy weight of the flush-mud, frequently allows oilsands to be 
drilled through and * mudded off” without being observed, Of 
course this is possible with the rotary as with any other system— 
perhaps more so with the flush systems, for in the case of thin oil- 
sands, the sand which is flushed up is often mixed in such small 
proportions with samples of the preponderating rock that the sand 
can hardly be identified. 

In any case the sample is not so pure as that brought up ‘in a 
baler from the bottom of the hole in the case of percussion non- 
flush drilling. But vigilance is necessary with any system, and 
many an oilsand has been drilled through undetected even with 
the Canadian and Pennsylvanian systems. With a certain amount 
of vigilance no oilsand need be passed unobserved, even where 
there is no big gas pressure. 

In addition to the wells which came under the author's personal 
observation, he has made enquiries as to the results obtained from 
most of the rotary bores in Rumania, and it may fairly be stated 
that all oilsands can be detected by vigilant and experienced 
drillers. The oil contained in the thickness of the sand penetrated 
usually comes up to the surface, and the fresh lively oils thus 
displaced can hardly be mistaken for the grease or dead oil that 
might have got into the flushings as a result of oiling of the 
machinery parts. Shows of oil from an upper source which it is 
intended to neglect are also mudded off if circulation is not lost. 

Where the oil is struck at low pressure or in partly exhausted 
sands, an immediate loss of the flush water is observed, which 
gives the needful indication to those in authority to decide as to 
whether a test is necessary or not. 

There is one more point worthy to be added in favour of the 
rotary, and that is that on account of the mudding up of the 
walls, it facilitates the shutting off of water, particularly when 
the hydrostatic pressure is not great. Where the annular space 
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behind the casing has to be washed for the purpose of using 
cement this advantage is lost. 

It is evident from what has been said that no one system can be 
generally advocated for Rumania, each system having its ad- 
vantages and disadvantages. Before selecting the plant for 
drilling in an already exploited field, existing data suffice to 
ensure the best choice. In unexplored fields the percussion-system 
is advisable, as the operator is very often unacquainted with the 
characteristics of the rock to be drilled. 

Labour. American drillers came over in 1886, but left Rumania 
when the borings which they had been brought out for were 
stopped. With the advent of the Canadian system all the skilled 
labour was imported from Galicia. Polish drillers and aids came 
over in large numbers until the year 1904, when native Rumanians 
who were being employed in increasing numbers gradually replaced 
the Polish labour, and in 1916 nearly all the Canadian rigs were 
run by natives, as were also those operated on the Pennsylvanian 
system. The first work was conducted with American drillers and 
tool dressers, but in the last two or three years natives were replacing 
the Americans, who were given the work of supervision. The 
rotary drill, although only of recent advent, was being manned 
largely by Rumanians. 

The Rumanian peasant, who is superseding the foreign driller, is 
an intelligent and conscientious worker, but lacks education, which 
makes it difficult for him to grasp mechanics. This is easily under- 
stood when it is remembered that Rumania is essentially an agri- 
cultural country. 

Supply of Materials. The timber for derricks and all buildings is 
supplied from the large forests in the Carpathians. Cement and 
refractory materials are also made locally, but all metals and 
textile manufactures are imported. 

Germany supplied the entire requirements of casing, tank plates, 
electric plant and refinery commodities. With a very few excep- 
tions Germany also supplied the pumping and workshop plant. 
In addition to this, Germany supplied the raw materials used by 
the local workshops for manufacturing rig irons and drilling tools. 
England's share in these supplies was altogether insignificant, 
and what English material was used was due to the patriotic 
impulse of a few Britishers. It is understood that funds, to be 
supplied by the Allies, will play an important part in the restoration 
of the fields, and it is to be hoped that the necessary safeguards 
will be taken to ensure that no Allied money finds its way into 
Germany as purchase price for materials needed for the reconstruc- 


MASTERSON : THE PETROLEUM INDUSTRY OF RUMANIA. 93 


tion. As mentioned above, Germany in the past supplied practically 
all the materials. Let us be prepared to do so this time. 

Refining, Storing and Transport. To do justice to this subject it 
would require a special treatment, and as enough of your time has 
already been taken up this evening, it is here only intended to 
mention that Rumania had 61 refineries, in which a total of 
14 million tons of crude per annum could be treated as compared 
with 1‘9 million tons, which was the highest production of crude 
obtained in one year, 85 % of the refining capacity obtained in 
11 of the largest refineries, situated in the following centres : 

1. Ploesti. 2. Campina. 3. Tergoviste. 
4. Baicoi. 5. Buzeu. 6. Plopeni. 

The total capacity of iron tankage available at the producing 
fields, refineries and storage stations, was 1,450,000 tons. 

The crude oil was brought down to the refineries or loading 
stations by means of a large number of pipelines, varying from 
2 in. to 6 in., and the longest line not exceeding 45 km. The 
total length of all the pipelines is 1,300 km. To this must be 
added the State lines leading from the oilfield centres to Constantza 
on the seaboard, which were not complete when the territory was 
overrun by the enemy. For internal distribution and for conveying 
the export to the seaboard or Danube ports, 4,200 tank wagons 
were used. 

Rumania entered the war in August, 1916. In November of the 
same year, the oilfields were destroyed, with a view to deprive the 
enemy of the advantages which they undoubtedly would have 
afforded. Huge stocks of oil were destroyed, and the tankage was 
blown up. The wells and refineries were subjected to the maximum 
amount of damage and destruction which the short time available 
permitted, and it was the author's painful duty to be amongst the 
last to see the flames consuming an industry the building up of 
which he had witnessed almost from its inception. 

On re-occupation of her territory Rumania will be confronted with 
one of two conditions : 

1. Either the industry will be found in a state of greater 
destruction than when it was left in December, 1916, or 

2. It will be found with such improvements as may have been 
«fected under the German occupation. 

In either case the interested parties will be faced with the problem 
of reconstruction, and we all hope that the Rumanian Government 
will avail itself of that opportunity for removing the difficulties 
connected with land tenure which have so seriously hampered the 
industry in the past. 
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DISCUSSION. 


The President remarked that the members were extremely 
indebted to Captain Masterson for his very interesting and instruc- 
tive paper. Personally, he had been most attracted by those parts 
of the paper which dealt with the development of the Rumanian 
oilfields, and with the results of the various methods of drilling 
used in them. Notwithstanding the success of the rotary method 
emphasized by Captain Masterson, the impression left on the 
speaker’s mind was that, in Rumania as well as everywhere else 
nothing was so certain and reliable as the good old Canadian 
method, and on that point members might be willing to give their 
experience and views. 

If Captain Masterson were in a position to give it, information 
would be desirable as to the estimated average cost per ton of 
raising crude in the Rumanian fields. The author had stated that, 
in 1915, the total number of borings amounted to 2,100, of which 
48 %—or about 1,000 wells—were more or less productive. 
That number of wells, divided into the entire production of 1915, 
worked out at an average of 30 barrels daily. If the large number 
of unproductive wells were taken into account, the average would 
work out at only about 15 barrels daily. As compared with other 
fields, it appeared to the speaker that the cost of working the 
Rumanian wells must be very high, and it would be both instructive 
and valuable, from the national point of view, if Captain Masterson 
could give some idea of the average costs, inclusive of royalties, 
rents and all expenses up to the delivery-pipe. 

He assumed that the quality of the crude had not varied appre- 
ciably from what it was a few years ago, when the specific gravity 
was about 0°824 to 0°840, with a large percentage of benzine and 
kerosene in the yield. 

Captain Masterson’s description of the hand-wells was interesting 
as corresponding very closely with the methods which had been 
followed by the twinzas in the Burma oilfields from time im- 
memorial. In this, as in so many other matters, the East had 
given a lead to the West. 

Mr. W. E. Guttentag desired to thank Captain Masterson 
personally for his paper. He had experienced considerable 
difficulty in finding any literature in English bearing on the 
Rumanian oilfields when, some years ago, he had attempted to 
make a study of them, and Captain Masterson’s paper was, he 
believed, the first piece of such literature devoted entirely to the 


DISCUSSION. 95 


subject. He could only hope that the paper would form the 
nucleus of a literature that would make the Rumanian industry 
more familiar to people in this country. 

One point which he regarded as of interest to the Institution, 
particularly to the Conncil, was the educational value of the 
Rumanian oilfields. Speaking relatively, these oilfields were in 
fairly close proximity to civilisation, and were comparatively easy 
of access from London. That being so, he thought they might 
well form an excellent opportunity for the establishment of post- 
graduate courses, and, if it were the intention of the Institution 
of Petroleum Technologists to follow the scheme adopted by the 
Institution ef Mining and Metallurgy, the suggestion should be 
worth consideration. He might mention that the Dutch firms 
having oil workings in Rumania sent thither their young men, 
trained in the Universities, to get practical experience. When 
these men were able to pass the Government examinations out 
there, they were either retained in Rumania, or were sent to other 
parts of the world in which Dutch firms had oilfields. In that 
way there was never any lack of staff. 

He believed that the legislation in regard to the Rumanian 
oilfields was based upon the Galician code and practice, and was 
therefore probably a model system of oilfield and oil-mining 
legislation. In earrying out the legislative regulations, it had been 
assumed to be essential that the master drillers should be men of 
some little intelligence, and at CAmpina a school had been instituted 
for master drillers. 

Withregard to the sampling of rotary muds, the speaker wondered 
whether Captain Masterson had come across an automatic scheme 
for such sampling. He believed the Astra Romana were much 
interested in some scheme of the kind. There was in many fields a 
thin band of yellow clay just above the oilsand which served as a 
guide by drillers, if it were not missed. 

With reference to the past history of many of the Rumanian 
fields, he thought that anyone trying to get model data 
would find himself greatly handicapped by the impossibility 
of relying upon the logs, which were in a fearful state of confusion. 
He mentioned particularly the Berea-Beciu-Arbanasi field, which 
was interesting as having, probably, one of the simplest structures 
in the country, and as possessing mud voleanoes, which may have 
caused this field to be among the first to attract attention. The 
structure was anticlinal, about 12 kilometres in length, and very 
nearly straight. For about twenty years some twenty hand-dug 
wells were sufficient to keep Buzeu just alive. Moreover, bad 
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wlministration had, in the past, been responsible for the feeble 
results from this field. It was interesting to observe that the wells 
in which the greatest difficulty was found were fairly close to the 
mud voleanoes. In 1916 the Standard Oil Company were putting 
down a well southeast of the Berca anticline, but when he left the 
country the sinkings had not been deep enough to afford any 
valuable information; the circumstance, nevertheless, showed 
that there was some hope entertained for that district. 

\s to the quality of the Rumanian oils he would submit one o1 
two notes. The colour, particularly in the Berea district, wes 
usually a fluorescent green, while the specific gravities recorded 
ranged usually from 0°780 to 0°870, excluding the cases of “‘ freak ”’ 
oils. He had used one of these light oils in an oil-engine in one 
of the fields in place of benzine. He had analysed some of the 
first samples of oil from the Rasvad field. The specific 
gravity was 0°8859, and the samples had 15% benzine, 14% 
of burning oil, 12% of gas-oil, and 59% of fuel-oil. These, 
of course, were laboratory distillations. He was of opinion 
that the Dacian oils were more inclined to be asphaltic, and the 
Meotie oils to have a paraffin base. In Moldavia, for instance. 
the oils, which he believed were Dacian, had a specifie gravity of 
0°850 to 0°860, and others, from more recent exploitetions in 
Meotic beds, had a specific gravity of 0°800 to 0°810. 

With regard to the enemy occupation of Rumania, he rather 
wondered what the Germans had really obtained. It was regret- 
table to think that they would get a quantity of petrol. They 
would certainly not have got much lubricant, as Rumanian oils 
were not a good source of lubricating oil. The best lubricants. 
however, produced in the country came from the Vega refinery. 
He believed these were produced by the vacuum process, but 
latterly none had been turned out. 

On the question of refineries, these were placed, in the Govern- 
ment classification, in three categories, namely, the large, with a 
working capacity of something over 100,000 tons per annum ; the 
second, with an annual output between 50,000 tons and 100,000 
tons; and the third group with an output under 50,000 tons yearly. 
He believed that in the future the tendency of the refineries would 
be to migrate toward the sea-board at Constantza ; and no doubt 


the Government pipeline, when completed, would tend to foster 


that migration. 

Mr. L. Hamilton thought that Captain Masterson should be 
congratulated upon his excellent paper. While everyone present 
would agree as to the paramount interest of the petroleum industry, 
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he felt that people who, like the author, had witnessed the birth 
of a new oilfield, and watched its subsequent development, were 
very fortunate. 

In the case of five or six of the oilfields of Rumania where the 
beds have been pierced by a salt massif, Tzintea, Baicoi, Moreni, 
Jana-Moreni and Ocnitza, heavy oil was present. In three of 
these —Tzintea, Baicoi, Bana-Moreni—there was also fine, 
light oil in proximity. The association requires some elucidation. 
He believed that the oil of the Lower Miocene was always of 
paraffin-base. 

The hand-wells in early days were about the only form of 
exploitation in Arde Pamint, “the burning ground,” now called 
Old Bustenari. They were originally sunk on the outcrop of the 
Oligocene, the Maotic beds, which were close by to the south, 
were considered to be barren, and were only properly developed 
later, when borings commenced. In both series the oil is paraffin- 
free. The first oil at Campina was got by hand-wells out of the 
Miocene Salifére, close to the contact with the Maotic. The first 
borings there were also sunk in the Salifére, and for a time yielded 
a pretty good production. Next, the borings were placed farther 
south, where they had first to perforate the overlying Miocene, 
before the rich Maotic oil-beds were reached. The later borings 
were located directly on the southern flank of the Maotic. On 
the northern flank of the Campina anticline there was only paraffin- 
base oil, whereas on the southern flank all the wells, with few 
exceptions, have yielded non-paraffin oils, but a few have struck 
a sand with rich paraffin oil. Some of the southern wells have 
also yielded oils with a very high percentage of benzine. Some 
one present might perhaps be able to explain the reasons of these 
anomalies. 

Mr. L. Gaster, as a native of Rumania and a British subject, 
had been deeply interested in the paper in a double sense. Some 
ten years ago he had attended the Third International Petroleum 
Congressat Bucharest, and the Government, anxious to dosomething 
for the industry, had caused the roads to be specially repaired for 
the convenience of members of the Congress, that the visitors 
might the more easily see the oilfields. 

Dr. Edeleanu was a Vice-President of the Congress, and had 
prepared an interesting account of the qualities of the Rumanian 
petroleum. The Petroleum Review gave a translation of this by 
the speaker. It furnished an account of the oils obtainable at 
different depths, and the products of distillation. By his investi- 
gations, Dr. Edeleanu had been able to improve the quality of the 
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illuminating and the lubricating oil in such a way that neither the 
source nor the base was a matter of importance. 

The laws relating to tenure of oil-lands had been improved 
recently, and the introduction of British capital was welcomed, 
but not the element of the unscrupulous Company promoter, bent 
on exploiting people’s pockets rather than petroleum. If the 
Rumanian industry is to be properly developed, there must be 
due understanding of the country’s laws, and mutual compromise 
as to business systems in vogue. 

Mr. D. A. Sutherland agreed that the Institution was much 
indebted to Captain Masterson for his very practical paper. In an 
account of the petroleum industry of Rumania, written by the 
speaker in 1899, he mentioned the prevalence of paraffin on one 
side of the Campina anticline and its virtual absence on the other 
side. The number of machine-drilled wells then existing was 80; 
at the present day there were something like 2,100. The produc- 
tion in 1888 was only 150,000 tons; in 1915 it was more than ten 
times that amount. Not only had his prophecy of a great future 
for the oil industry of Rumania proved correct, but he felt that any- 
one with the wide experience of that region possessed by Captain 
Masterson would agree that the country had so far only been 
scratched, and that there was still an enormous amount of oil to be 
obtained from it. The comparatively recent discoveries of oil in 
fresh areas opened up very great possibilities. In the ground 
newly discovered at Baicoi, and giving a large fountain production, 
the wells were very expensive, and much money had been lost in 
drilling them. In 1913 drilling was started near Baicoi station, 
and here also large production was obtained, one well commencing 
with an output of 4,000 tons a day. 

A large bibliography was appended to the report of the Third 
Petroleum Congress mentioned by Mr. Gaster, with references to a 
number of works on Rumanian petroleum written by Rumanians ; 
there was not the slightest doubt that the industry in Rumania had 
been tackled in a highly scientific fashion. 

Although inclined to agree with the President's views on the 
subject of the rotary system, he was glad that Captain Masterson 
felt that it would make progress in Rumania. The speaker had 
had experience of it in the beds at Recea, where there were some 
200 metres of clay, traversed in that case in about a couple of 
weeks. It was a different matter, however, with new fields, and in 
these he would prefer to use the Canadian rig. In one district in 
Moldavia it was practically impossible to work the rotary, or any 
system of the kind, so hard was the rock, and so slow the drilling. 
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If, as he hoped, the east of Rumania was still available, drilling 
should be carried on there. Although drilling was expensive, he 
was confident that a fine class of oil would be found there. 

The President desired to explain the object of his question as 
to the quality of the oil obtained. He had hoped to get some up- 
to-date information on the point. The literature on the subject 
was based upon oils produced some years ago. Captain Masterson 
had only recently left the Rumanian fields, and as he understood 
that oil had been obtained from lower horizons since the date of 
that literature, it might have varied somewhat in general character. 


Capt. T. S. Masterson, replying to the discussion, dealt first 
with the President’s question as to the cost of production. In two 
of the more important exploitations, the average cost per ton was 
38 lei, or rougbly £1 6s., including amortisation and royalty, whilst 
the average price for crude at the time was 50 lei, or roughly £2 a 
ton. Operators that could refine their own crude, and sell the 
finished product, made a better profit. But to obtain the average 
for the whole country, it would be necessary to have data from all 
the exploitations. In isolated cases the number, depth and mode 
of yield of the wells were essential factors. Baling might raise the 
cost of production to twice or three times that needed in the case of 
flowing wells. 

With regard to the average quality of the oil, the following 
figures are approximately correct : 

Benzines, 
light and heavy. 


Moreni Lana (upper sources)... 44°80 % 23°40 % 


Lamp-oil. 


Moreni Stavropoleus 20°98 23°70 
Bustenari ... 28 27 
Filipesti ... 12°50 28 


The oils of Filipesti and Moreni Bana deep source yield about 
7 % of paraffin. 

As Mr. Guttentag had said, a school had been established in 
Rumania for teaching drillers, but whilst some good men had been 
produced, the school had not been long enough at work for a 
definite opinion as to results. The scheme was a step in the right 
direction, but the peasant class was not the preponderating element 
admitted to the school. 

The yellow clay mentioned by Mr. Guttentag occurred, as a rule, 
in the Pontic series about 100 ft. above the junction with the oil- 
bearing Meotic, and when present, constituted a sort of local guide. 
As to the irregularities in respect of paraffin, the same area gave 
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oils with a large proportion, and others with little or none, the 
latter being in the newer beds. But the distinction as parafiin- 
base and asphalt-base respectively was a somewhat misleading 
classification, the latter term being applied to oils that had little or 
no parafiin. 

He agreed with Mr. Sutherland that the rotary system of drilling 
would not be a great success in Moldavia, as there the rocks 
hitherto drilled were very hard. Not much would, he supposed, be 
done there until after the war. 

In the Baicoi field, an extension of about a mile to the westward 
was made in 1914, the Roumanian Consolidated Oilfields, Ltd., 
obtaining a gusher. Over 50 wells have since been sunk there, 
many being highly productive. 

The President closed the proceedings by proposing a very 
hearty vote of thanks to the author for his able and interesting 
paper, a suggestion most cordially accepted by the audience. 


Mr. R. J. Ward subsequently wrote as follows :— 

Although Captain Masterson in no wise committed himself by 
suggesting the best method of drilling for the Rumanian fields, it 
is evident from his remarks on the partial success of the rotary 
system of drilling that, given every chance, better results could be 
made, more particularly when local requirements are more fully 
taken into consideration. Having recently returned from the Baku 
oilfields after four years’ work there, I am able to vouch for the good 
work done by the rotary there, in spite of every obstacle placed in 
its way. The rotary had its first success some 7 or 8 years ago, but 
local prejudice, opposition from those heavily interested financially 
in the free-fall system of drilling, the inability of the American 
drillers to adapt themselves to local conditions, the constant friction 
existing between them and the various local administrators, and 
the difficulty offered by the language, were the causes of many 
failures. Messrs. Molot, the largest drilling contractors on the 
Baku fields, with four rotary outfits at work, saw the possibilities of 
this system, and sent one of their engineers, with a thorough 
knowledge of local requirements, to America to study the rotary 
in its native home. On his return, he was given entire control of 
this branch of the business, with the result that owing to the good 
work done they increased their outfits to19. Besides Messrs. Molot, 
there are a further 15 or so outfits at work in different districts, 
and it was seen in 1917 that the rotary had “‘ made good.”” It has 
had constant successes in Surakhani, Bulbuli, Binagadi, Romani and 
on the old Balakhani field, so that nothing but “rotary”’ is 
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discussed in local engineering circles, and fabulous prices for 
drilling are being obtained for the producing Companies in their 
competition to secure the use of the rotary. Unfortunately, this 
success being so recent, there is a great shortage of screwed casing, 
drill-pipe, etc., added to the unfortunate chaos now ruling in Russia, 
all preventing a more general use of this system of drilling. With 
the advent of Peace, and more normal conditions of working, and 
the ability to secure the necessary plant, a boom in rotary drilling 
is predicted for the Baku fields. The success of the rotary, 
although only recent, proves once more that if it is adapted to suit 
local requirements and the opposition from bias with which it 
meets is removed, and the local administrators are better schooled 
in its method of working, it should meet with the success its 
adherents claim for it. The troubles of the rotary as enunciated 
by Captain Masterson, seem much on a par with those met with on 
the Baku fields, which in the latter case have fortunately been 
overcome. 


Capt. Masterson replies that he has indicated in the paper 
the kinds of rock for which the rotary and the percussion system 
are respectively to be preferred. The obstacles to the extended use 
of the rotary, mentioned by Mr. Ward as overcome in Baku, were 
of administrative, not of technical nature. If that instrument 
finds no difficulty in compact gritty sandstone, some detailed 
evidence of the victory would be valued. 


Mr. M. A. Ockenden wrote as follows :— 

There are doubtless many who are disappointed with Capt. 
Masterson’s summary of the results obtained by the different 
drilling systems, but they should all agree with him where he 
says that no one system can be generally advocated for Rumania, 
each system having its advantages and disadvantages. Drilling 
fields already exploited in sufficient data exist for the best choice, 
but in unexplored ground the percussion-system is preferable. 

It is true that the first Pennsylvanian percussion tools in 
Rumania were not a success, but Captain Masterson inadvertantly 
remarks that the Pennsylvanian system was made a success later, 
when really he refers to the Californian system. The latter should 
be regarded as quite distinct from the Pennsylvanian practice, and 
the driller with Pennsylvanian experience is certainly not to be 
classed with the Californian driller. The Californian system 
embodies not only the calf-wheel attachment for handling casing, 
but many tools and accessories which are unnecessary for the 
standard Pennsylvanian rig. 
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In the rotary system great improvements have been introduced 
only during the past few years. Without doubt the rotary with 
mud-flush will be used extensively in the European oilfields, but, 
as in America, it will be found that each field will demand slight 
modifications. From every standpoint it is undesirable to encour- 
age special tools and appliances for every producer, and so prevent 
standard dimensions in a field. Standardisation of plant, tools 
and pipe is essential for economical manufacturing and distribution. 
The interchangeability of material is even more necessary in 
Rumania than in the oldest fields of the world. Where the 
manufacturers can be in daily touch with the men in the fields, 
modifications and a more or less uniform plant can be maintained, 
but for Rumania, the manufacturers are dependent upon the local 
requirements, and sometimes vague descriptions, and hence de- 
velopment or change is slow. If each manufacturer were to adopt 
or encourage all the small and sometimes ridiculous changes 
communicated to them from foreign fields, there would be great 
confusion and costly plant, to say nothing of endless fishing jobs. 


It would be interesting to learn the result of the circulating 
system in Rumania with or without mud-flush. For variable 


formations, this system combines the advantages of the Californian 
cable-tools and the rotary mud-tlush. 

As the so-called Canadian system is admittedly slow, it is 
remarkable that anyone studying British interests should advocate 
its use after the war. The fact that local lower-grade labour can 
operate this plant is not sufficient justification to perpetuate a 
system which retards production of oil. 

It is to be hoped that the Allied Governments will not allow 
Germany or Austria to furnish the bulk of the machinery, pipe, 
etc., required for Rumania’s future development, by unnecessary 
delays in granting facilities for the preliminary work. 


Capt. Masterson replies that:—The Californian oilfields were 
originally developed with the Pennsylvanian or cable system, but 
the soft and cavy formation would not allow of the rapid progress 
being made, to which the drillers were accustomed in the Eastern 
American fields. Casing had to be used, and as “driving’’ was 
not a success, the casing was inserted from the bull-wheels as the 
drill advanced. This entailed the constant taking down of the 
drilling cable and the “stringing up” of the blocks and casing 
line. To avoid this loss of time, which, in many cases, was also 
the cause of the loss of a string of casing, the calf-wheel was 
adapted, and with good results. The cable system with this 
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adaptation was generally referred to as the ‘Californian pattern.”’ 
It certainly does not constitute a new system. Moreover, I do not 
know of any drilling tools that are not common to both patterns, 
unless it is the special casing-tools which are only more conveniently 
handled with the calf-wheel than without, 

As for the standardisation of drilling tools, 1 fully agree with 
Mr. Ockenden in so far as it applies to a system chosen as the most 
suitable for the field to be operated. The advantages afforded by 
interchangeability, especially in isolated fields, cannot be over- 
stated, but I cannot coincide with Mr. Ockenden’s view that the 
efficiency of the plant and tools now in use is such as to make it 
undesirable to encourage new suggestions. 

The circulating-cable system was adapted in Rumania by the 
Standard Oil Company to a small number of its borings. In one 
instance I know of, it was possible to carry a string of casing deeper 
by this than with the ordinary method, but as the water used for 
circulation could not be sufficiently thickened to plaster the walls, 
without interfering with the drilling, the caving trouble was not 
overcome. Moreover, the small annular space behind the casing 
makes it possible for the smallest piece of caving to check the 
movement of the casing. The greatest advantage furnished by the 
rotary in soft rock is that a hole can be made without casing having 
to follow the drill. In this respect it resembles the “dry” 
percussion-systems in hard rock, such as the limestones of 
Indiana or Pennsylvania, where the casing is set only after the 
desired depths have been reached. As regards open-hole drilling, 
the water-flush percussion with thick mud circulation is the 
nearest upproach to the rotary, and of late, owing to the thickening 
of the mud, it has been possible to drill a considerable amount of 
open hole with this system. 

A drilling plant which, whilst drilling, ejects the cuttings of the 
drill, and at the same time makes it unnecessary to insert casing 
pari passu with the advance of the drill, and thereby economises 
casing, is surely the system of the future, and it is to be hoped that 
the historical account given in my paper of the Canadian system 
in Rumania will not be taken as an advocacy of that system. 
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PERIODICITY IN SPOUTERS. 


DALTON : 


Periodicity in Spouters. 
By W. H. Danton, F.G.S., F.C.8, 


Menrat indolence, and the impotence arising from ignorance, 
combined with false pride, which endeavours to conceal both, too 
often lead men to assign to engines, wells and other products of 
man’s ingenuity, the wholly buman characteristic of caprice, and, 
by a further exhibition of the vices mentioned, to assign to them a 
feminine gender. We are not, as an Institution, concerned with 
the “‘caprices ” of engines, whether actuated by light or heavy oil, 
but those of oil wells are distinctly within our province. The capacity 
which many possess of successful handling of “her tantrums” is 
a very different thing from the scientific grasp of the dominant 
factors which might, by foreseeing, prevent, or at least more 
speedily control, the ebullitions. 

Unless the statistics of discharge include data which might at 
first sight appear wholly irrelevant, some important element for the 
comprehension of the problem may be lacking. Not only the 
positive spoutings, but any variations, even to increase or reduction 
of work effected by pumps, are possibly essential data for complete- 
ness of conclusion. Conditions of meteorological nature may also 
have an influence the extent of which can only be estimated by 
study of full records over a considerable period. It has been 
suggested, and with great plausibility, that in some fields the rainfall, 
in others tidal ebb and flow, have a perceptible effect. A still more 
occult influence is the strain to which the crustal regions of the 
globe are subjected by planetary attractions when exercised 
alternately in retardation and acceleration of the orbital movement. 
Such strains, and the adjustment of the equilibrium disturbed by 
them, are evidenced by the seismometrical observations recorded in 
some regions, Japan and Mexico especially, but we are not aware 
of any attempt to correlate therewith the effect in detail upon oil 
wells in those or any other countries. It is manifest that these 
strains would be enhanced in effect by the mobility conferred upon 
certain regions by fluids ander pressure in cavities or porous rocks, 
and especially fluids of a high coefficient of expansion: a gaol is 
more speedily evacuated than a hospital 

For the collection of the information requisite as a preliminary 
to a comprehensive dealing with this important topic, the co- 
operation of members resident in the various oilfields of the world 
would be of the greatest assistance, and for this reason the foregoing 
suggestions have been set forth. 
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